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NOTICE 




These tests were performed under controlled laboratory conditions 
and the results should not be arbitrarily extrapolated to other test 
conditions or full-scale fire scenarios , It should be understood that 
the toxicity of smoke is not an inherent property of a material, but can 
be highly dependent on the fire test conditions. 
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SUMMARY 


A room-size calorimeter was used to quantify the heat and smoke 
release characteristics of composite aircraft seat cushions. The 
729 ft^ chamber was instrumented to monitor the rate of heat release, 
cumulative energy release, rate of weight loss, and evolution of visible 
smoke and fire gases. 

Eight ^advanced’* design seats and five commercial airlines salvage 
seats were tested under conditions of high radiant heat flux ignition. 
All of the advanced materials showed substantially lower heat and energy 
release characteristics than the commercial salvage seats, and lower 
evolution of smoke. 

Of the advanced materials. Seats 6, 7 and 8 (polyimide foam 
cushions) had the lower rates of heat release and total energy release. 
Seat 7 was the lowest of all the cushion composites in terms of visible 
smoke and carbon monoxide evolution. 

An assessment of the toxic gas evolution of the eight advanced 
materials indicated that none of the specimens evolved a high enough 
concentration of toxic gases under these test conditions to permit 
differentiation among the specimens. This is not to suggest that these 
materials could not produce significant toxic insults under other test 
scenarios or actual fire conditions. A recommendation for future 
studies includes a proposal for more extensive comparative studies using 
the room calorimeter. 
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I . INTRODUCTION 


A. Definitioas 

The following definitions (from ANSI/ASTM E176-80) are pertinent to 
this report: 

a) smoke - the airborne solid and liquid particulates and 
gases evolved when a material undergoes pyrolysis or com- 
bustion; 

b) fire gases - the airborne products emitted by a material 
undergoing pyrolysis or combustion, which at the relevant 
temperature exist in the gas phase; 

c) combustion - any chemical process that produces light and 
heat either as glow or flames;* 

d) pyrolysis - irreversible chemical decomposition caused by 
heat, usually without oxidation; 

e) smoldering - combustion of a solid without flame, often 
evidenced by visible smoke. 

B. Scope of Work 

The primary objective of this study was to compare the performance 
of a series of seat cushion composites (Table I), consisting of uphol- 
stery, fire blocking (in some cases), cushion reinforcement and cushion. 
Most of these composites represent "advanced’’ designs for future air- 
craft fire safety needs. A preliminary series of tests was performed on 
commercial airlines salvage seats, as a baseline for comparison with the 
more advanced materials. 

The primary result of these tests was a comparison of the heat 
release of these specimens induced by ignition at high heat flux. Both 
the "rate of heat release" and the "cumulative energy" were determined 
as functions of time. Fire gas release (carbon monoxide, carbon dioxide. 


* A proposed revision of this definition within ASTM presently is worded, 
"a chemical process of oxidation that occurs at a rate fast enough to 
produce heat and usually light either as a glow or flame." 


SliAT DliSlHN TEST CONE ICIIItATION 


rest 

No. 

Uplio 1 St cry 

Tire Blocking 

Cushion 
Reinforcement 
(Adhesive R2382 N/k) 

Cushion 

Remarks 

1 

ST4727- 1 12 Sun 
Ec 1 i |)se Woo 1 /Ny 1 on 

(U)-n 

None 

Cotton Muslin 
44/40 Cnt (228) 

2()43h'A Urethane 

Basel ine 

2 

ST '1727- 1 12 Son 
lie 1 ipse Wool /Nylon 
(10-1) 

400-11 Diirette 
Batt (216) 

Nomex III (221) 

2043I*A Urethane 

Tire Barrier 

3 

ST'I727-I12 Son 
Eclipse Wool /Nylon 
(KH) 

Vonar 3/l‘S (220) 

Cotton Musi in 
44/40 Cnt (228) 

2043hA Urethane 

hire Barrier 

\ 

20787 Kennel /Wool 
lUeiul (lOli 

Noiiiex 111 (221) 
1/2 in. l.S-200 
Neoprene (317) 

None 

2043I‘A Urethane 
foam witli Airex 
(414) Core 

hire Barrier and 
P lot a t ioii 

5 

20787 Kennel /Wool 
Blend (101) 

Noniex 111 (221) 
1/2 in. l,S-200 
Neoprene (317) 

None 

204 3TA Urethane 

Pi re Barrier 

() 

20787 Kennel /Wool 
Blend (101) 

None 

Nomex 111 (221) 

1/2 in. l.S-200/ 
Polyimide Foam 

Lightwei ght Combined 
Cushion 

7 

Sedel 1 ia Blue 3177 
lOO^i, Wool (117) 

None 

Cotton Muslin 
44/40 Cnt (228) 

Polyiinitle Toam 

Pi re-Retardant Cushion 

8 

Seilel 1 ia Blue 3177 
lOO'i Wool (117) 

None 

Cotton Muslin 
44/40 Cnt (228) 

Polyimide Poam w/ 
Airex (414) Core 

Pi re- Retardant Cushion 
with Plotation 


TABLE lA 


SEAT TEST CONEIGURATIONS 



COMMERCIAL AIRLINES SALVAGE 

SEATS ^ 

Test 2 

Number 

Spacing Between 


Number 

of Seats 

Seats 

Remarks 

9 

2 

3 in. 

Same Set-Up as Nos. 




1 through 8 

lOW- 1 

3 

1-ft table be- 

Full Triple Seat as 



tween 1st &. 2nd 

Received 

lOW-2 

3 

3 in. 

Analog Seat Mock-Up 

low- 3 

3 

3 in. 

Same as lOW-2 

5W 

3 

3 in. 

5 Watts/cm^ 


Notes; 1. Test 9 was performed along with Tests 1 through 8, others 


were part of the preliminary series of tests. 

2. Tests 9, lOW-1, lOW-2, and lOW-3 run at nominal lOW/cm^ heat 
flux, Test 5W run at nominal 5 W/cm^. 
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and hydrocarbons), oxygen consumption and visible smoke evolution were 
determined over the course of the experiment. 

The experimental design included animal exposure in order to pro- 
vide a toxicological assessment of the smoke. This assessment was 
planned as a significant parameter in the seat cushion evaluations; 
however, experimental constraints precluded making meaningful compar- 
isons of the materials. Relative toxicological hazards of the materials 
will be discussed, based on the animal experiments and the analysis of 
combustion gases. A proposal for a more comprehensive assessment of the 
toxicological effects of smoke is also presented in this report. 

Two additional seat cushions (duplicates of ones already tested) 
were received too late to be included in this study. In the interest of 
the overall objectives of this program, these seats will be run under 
the same test conditions as the others in order to provide additional 
information on Seat No. 3, which was incompletely evaluated in the first 
series, and on the repeatability of the technique. These additional 
tests will be reported in an ’’addendum" to the present report. 

C. Principles of Heat Release Calorimetry and Assessment of 

Fire Hazard 

Generally, ignitability , flame spread, heat release, and release of 
smoke (including toxic gases) are thought to comprise the overall fire 
hazard of a material. When ignitability and flame spread under usual 
test conditions are good (i.e., low), such as with these advanced seat 
compositions, heat and smoke release become more significant parameters. 
Under high heat flux, the release of heat by any one material (e.g., a 
seat cushion) may determine whether or not neighboring materials (walls, 
carpeting or adjoining seats) ignite and propagate the flame. The rate 
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of heat release and the total energy released by materials under con- 
trolled fire conditions may be the most important criteria in a fire 
hazard analysis of modern, fire-resistant materials. 

An additional advantage to heat release measurement is in the 
quantitation of fire hazard analysis. Photographic documentation of the 
spread of flame in a full-scale test is spectacular, but often not of 
much use in the scientific pursuit of safer materials. Also, the com- 
plex data from full-scale tests are difficult to interpret and must be 
preceded by carefully controlled smaller-scale experiments. 

Laboratory scale tests suffer from size and shape limitations that 
prevent testing composite materials as they exist in a real environment. 
The Southwest Research Institute room calorimeter permits testing of 
full-size configurations in a medium-scale experimental set-up. Since 
the release of heat and smoke are not inherent properties of a material, 
but are dependent on the mode of combustion, it is critical to test 
materials under controlled conditions. 

Heat release in any calorimeter is calculated from the measured 
temperature rise of a heat sink (usually air or water) within the calor- 
imeter. For a static heat sink (e.g., a laboratory ”bomb” calorimeter), 
the total heat released, Q, is proportional to the temperature rise, AT, 
of the heat sink, 

Q = k AT. 

For a flowing heat sink (e.g., the room calorimeter), it is the 
rate of heat release, Q, that is proportional to the temperature rise of 
the heat sink (air) , 

Q = k^ AT. 
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The total heat released is the integral of the heat release rate over 
time. The proportionality constant contains the heat capacity of the 
heat sink (air), the mass flow rate of the heat sink, and systematic 
heat losses of the calorimeter (e.g., through the walls). 

Fitzgerald (Reference 1) has described this concept more thoroughly 
and traces the development of the more complex relationship between heat 
release rate and the actual measured temperatures in the room calorimeter 
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II. EXPERIMENTAL WORK 


A. Description of Calorimeter 

The Southwest Research Institute "room calorimeter" is pictured 
schematically in Figure 1. Its construction and operation are described 
below . 

The room calorimeter was a 9 x 9 x 9-ft chamber (729 ft^) con- 
structed of 1/2-in. Marinite on wood studs. An air flow of 550 cfm was 
distributed across the floor of the room and exited through a 12-in. 
square exhaust stack in the center of the ceiling. Below the exhaust 
stack entrance was a distribution baffle. A load cell in the floor of 
the room provided constant measurement of the weight of the specimen. 

Chromel-Alumel thermocouples were built into the walls, at the 
surface of the Marinite , at heights of 6 in. , 3 ft, 6 ft, and 8 ft 
9 in. (three thermocouples per wall at each height); and in the ceiling 
3 in. and 3 ft away from the walls. Thermocouples were also built into 
the stack, above the baffle, and into the room airspace. The thermo- 
couples at the same relative location (e.g., all thermocouples in the 
walls at 3 in. from the floor) were tied together in a parallel arrange- 
ment in order to give a single, ’’average'’ output. In all, more than 70 
thermocouples were located in the room. 

Provision was made for the measurement of smoke density and fire 
gas concentration and examination of the toxicological effects of the 
combustion products. Smoke density was measured continuously using a 
photometer located in the exhaust stack (12 in. effective path length). 
Fire gases were sampled through a stainless steel probe located over the 
seats at a 5-ft height above the floor. Gas sampling was intermittent 
in order to provide analysis of both the room atmosphere and that of the 
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Room Dimensions = 9 x 9 x 9 ft (729 ft'^) 

Air Flow = 530 cfm 

Flow Rate to Exposure Chamber = 8 cfm 

Thermocouples: Walls (6 in., 3 ft, 6 ft, 9 ft from floor) 

Ceiling (3 in. , 3 ft from walls) 

Baffle 

Stack 


Figure 1. Southwest Research Institute Room Calorimeter 
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animal chamber. Sampling was controlled by a timed switching valve. 

A sample of the combustion atmosphere was continuously circulated 
through an animal chamber in order to measure toxicological effects. 
The flow rate was 8 cfm through a 2-in. diameter pipe into a 300 £ 
acrylic chamber containing rats in either a rotorod apparatus (Figure 2) 
or a leg-flexion incapacitation set-up (Figure 3). 

Radiant heat was supplied by a quartz lamp radiant panel of special 
design (Figure 4). The panel permitted irradiation of the entire seat 
from the front. The arrangement of the radiant panel, the seat cushions 
on a solid metal ’^analog” frame, and the load cell are also shown sche- 
matically in the figure. A small propane igniter was located near the 
intersection of the back and bottom cushions (not in contact with the 
seats). The distribution of radiant heat flux over the surface of the 
seat (Figure 5) was not even; however, it was reproducible and was the 
best of several arrangements tried. For a nominal 10 W/cm^ heat flux, 
the range was 3.1 - 9.9 W/cm^. 

B. Calibration 

Calibration of the room calorimeter for heat release measurements 
was performed by means of a ribbon burner and propane/air mixture. The 
propane and air were delivered through a venturi, and the air adjusted 
to produce a clean-burning flame. 

The known rates of heat release of the propane (from the several 
propane flow rates and heat of combustion) , were used to develop a 
multiple linear equation where Y was the rate of heat release and the 
X’s were cumulative thermocouple responses (see Appendix B for more 
details). A regression analysis on all of the calibration data at 
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13 CM 


\ 
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Figure 2. Rotorod Apparatus for Measurement of Incapacitation 



Figure 3. Leg Flexion Incapacitation Apparatus 




H 



Figure 4. Radiant Panel and Panel -Seat Cushion Arrangement for Aircraft Seats 
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several heat release rates generated constants for the equation 
(Y = + Ai Xi + A 2 X 2 + . . . A^ X^) . In order to test the equation, 
the raw data from the calibration test were used to calculate the heat 
release rate (as though it were unknown) . The results of this calcu- 
lation are shown in Figure 6 (Rate of Heat Release vs. Time for the 
calibration run) and in Appendix B, Table B-I. 

C. Experimental Procedure 

The seat cushions (two seats and two backs) were wired to an 
’’analog'^ seat frame. This analog design was a solid metal right-angle 
frame with room for three seats across and a spacing of 3 in. between 
seats. Such a design was necessary because the cushions were experi- 
mental and were not part of an actual airline seat configuration. The 
seats were tested in the upright position. 

The seat cushions and analog frame were positioned on the load cell 
and the radiant panel was situated directly opposite one of the seats 
(the left seat as viewed from the front). The pilot flame was ignited 
(not in contact with the test materials). The load cell had been pre- 
viously balanced to account for the weight of the seat frame and the air 
supply was flowing (part of the air was necessary to cool the load 
cell). The door to the room was closed immediately prior to the start 
of the test. 

Data collection began at ”0'^ time in order to establish a baseline. 
At 1.0 minute into the test, the radiant panel was turned on. The 
radiant panel was left on for five minutes (until 6.0 minutes into the 
test) , then it was turned off and withdrawn from the seats in order to 
reduce interference with the burning or damage to the panel lamps. 
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The test continued until all evidence of burning and smoldering had 
ceased (this was established by visual observation, and load cell and 
gas response). In some cases, combustion appeared to slow down or stop 
and then restart. '’Before” and "after” photographs of Tests 1-9 are 
in Appendix A. 

"Raw data” consisted of run time, 12 channels of thermocouple 
output (converted to degrees Fahrenheit), and 10 channels of "other” 
data (load cell in pounds, CO and CO 2 gas concentrations in percent in 
both the room and the animal exposure chamber, hydrocarbon concentra- 
tions in ppm in both the room and animal chamber, oxygen depletion in 
percent in both locations, and smoke as % Transmission in the 12-in. 
square stack) . The raw data for all the "advanced” materials tests are 
in Appendices D and E (the room gas concentrations are listed under 
"cube”) . 

Data were recorded directly onto a floppy disk on the Wang MVP 
Computer system, through a Fluidyne scanner and A/D converter. Tempera- 
ture data were recorded every 15 seconds. Gas and smoke data were 
recorded every 30 seconds; however, due to the switching arrangement to 
monitor both the room and the animal chamber, concentrations in any one 
location (the "cube” or the "chamber”) are reported only once each 
minute. Thirty seconds were adequate for gaseous equilibration of the 
analysis system. 

D. Animal Exposure 

In order to assess toxicological effects, smoke (see definition) 
from the room was continuously transported to a remote animal exposure 
chamber. Concentrations of the primary gases (CO, CO 2 , O 2 , and hydro- 
carbons) were determined both in the room and in the animal chamber. 
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Two techniques were used to determine behavioral incapacitation, the 
leg-flexion avoidance response (Reference 2) and a rotorod procedure 
(References 3 and 4) . The leg flexion technique was used more often 
than the rotorod procedure because the former required little training 
time for the animals. In two test runs, both the rotorod and the leg 
flexion procedures were used. 

The rotorod task is an established technique for measuring sensori- 
motor dysfunction in rats and has previously been successfully employed 
in combustion toxicology studies (Reference 4). The rotorod unit con- 
sisted of three independent compartments (each 15 x 25 x 43 cm) con- 
structed of aluminum sheet and brass rods and housed inside a 300 £ 
acrylic chamber (Figure 2). Smoke flowed freely through the chamber and 
into all compartments. A 1.27-cm diameter wood rod was positioned 
horizontally 25 cm above the apparatus floor and was driven at 4.0 rpm 
by an externally-mounted motor. All metal surfaces of the apparatus 
were connected to electric shock devices to provide the incentive for 
the rats to remain balanced on the rotating rod. Falls from the 
rotating rod were recorded by a sensing mechanism connected to the 
floor . 

Prior to testing, rats were trained to mount and remain balanced on 
the rotating rod. Ten 60-minute sessions of training were employed for 
each animal. When unstressed by exposure to combustion products, the 
rats would not voluntarily dismount from the rod, and were easily able 
to remount within 3 seconds if deliberately dislodged. For this test 
series, an animal was considered incapacitated if, upon falling from the 
rod, it was unable to remount within 15 seconds. 
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For the leg-flexion behavioral paradigm, each rat was positioned to 
receive an electrical shock (4.6 ma) through its leg upon contact with a 
metal platform connected to a constant current shocking system. The 
animal rapidly learned to avoid the shock by flexing its leg and a 
satisfactory baseline performance level was readily attained. The 
animal was considered incapacitated when it no longer effectively 
responded to the shock by flexion of its leg. A strip chart system 
recorded each animal's responses and the time of each response. The 
mean time to incapacitation was obtained by averaging the incapacitation 
times of the five animals. The five test animals were observed for 
lethality and any other toxicological symptoms during the exposure and 
for 14 days post-exposure. 
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III. RESULTS 


A. Heat Release 

Heat release data are tabulated in Appendix C, Plots of rate of 
heat release (RHR) in kilowatts (kW) and cumulative energy in megajoules 
(MJ) versus time are shown in Figures 7-19 (Test 3 is not included 
since it was incomplete). A comparison of Tests 1, 5 and 7 is shown in 
Figure 14. Table II is a summary of maximum rate of heat release and 
cumulative energy released for all tests except No. 3. 

Comparisons among the '^advanced” seat compositions, Tests 1-8 
(Figures 7 - 13), reveal that Seat 1 ("baseline'* composition) had the 
highest maximum rate of heat release (107 kW) and the highest cumulated 
energy at all stages of the test. Of the other compositions, Seats 2 
and 5 had the highest rates of heat release (90 and 86 kW, respective- 
ly). The lowest rates of heat release were exhibited by Seats 6, 7 and 
8 (62, 65 and 62 kW, respectively). These seats also showed the lowest 
total cumulated energy release. Seat 7 reached its maximum RHR sooner 
than comparable materials (this can be seen from the data in Table II 
and also from the initial slope of the RHR versus time curve for Seat 7, 
Figure 12). Figure 14 illustrates the comparison among Seats 1, 5 
and 7 . 

The commercial salvage seats (Table lA) were run under several 
different sets of conditions. Test 9 was run at the same time as 
Tests 1-8, and under the same conditions. Four other tests were run 
previously and had been reported in an Interim Progress Report 
(March 31, 1980). However, these results have been revised based on 
newer methods of calculation and the new values are reported in 
Table II. Plots of rate of heat release are in Figures 15-19. 
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TABLE II 


HEAT RELEASE SUMMARY 
AIRCRAFT SEAT TESTS 
SwRI ROOM CALORIMETER 


Seat Maximum (Time, Cumulated Energy Release (MJ) 

No. RHR (kW) min.) 10 min. 20 min. Total (Time, min.) 


1 

107 

(6.0) 

38 

44 

44 

(38) 

2 

90 

(5.0) 

30 

34 

36 

(40) 

4 

70 

(5.25) 

24 

30 

34 

(39) 

5 

86 

(5.75) 

26 

31 

38 

(56) 

6 

62 

(5.25) 

21 

26 

26 

(34) 

7 

65 

(3.5) 

21 

23 

23 

(34) 

8 

62 

(5.0) 

23 

28 

30 

(34) 

9 

128 

(3.0) 

49 

68 

-75 

(53) 

lOW-1 

93 

(4.0) 

40 

50 

50 

(21) 

low - 2 

138 

(4.0) 

49 

77 

92 

(36) 

low- 3 

101 

(5.0) 

41 

64 

95 

(59) 

5W 

127 

(4.0) 

47 

‘ 68 

72 

(37) 
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Tests lOW-2 and lOW-3 are in reasonable agreement with Test 9 with 
respect to maximum rate of heat release (138, 101 and 128 kW, respec- 
tively). Likewise, the cumulative energies for the first 10 minutes are 
in reasonable agreement (49, 41 and 49 MJ). However, the total energy 
evolved in Tests lOW-2 and -3 were higher than Test 9 because there were 
three seats used instead of two. Test lOW-1 involved only one seat (due 
to a one-foot wide tray between the seats). Test 5W was run at 5 W/cm^; 
however, the heat release data and short-term cumulative energy release 
were similar to the tests run at 10 W/cm^. It seems reasonable to 
conclude that, once ignited, these seats maintained combustion indepen- 
dent of any external heat flux. 

B. Gas and Smoke Release 

Maximum carbon monoxide concentrations and smoke densities are 
summarized in Tables III (Tests 1-8) and IIIA. Smoke densities were 
recorded as percent transmission (%T), then converted to Optical Density 
[O.D. = log (100/%T)]. Optical Density is proportional to the concen- 
tration of smoke particles, whereas percent transmission is simply a 
measure of light attenuation across a distance. Experimental data on 
weight loss; CO, CO 2 , O 2 and hydrocarbon concentrations; and smoke 
density are located in Appendix D. 

Carbon monoxide concentration and smoke density are, in addition to 
temperature, the most important measurements in terms of relevance to 
life safety in fires. Rates of release of gases have not been calcu- 
lated from the raw data because gas measurements were made in the room 
environment rather than in the stack (smoke density was measured in the 
stack). In the room, convective mixing and dilution by the air flow 
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TABLl: III 


HAS AND SMOKI: DATA 
AIRCRAI-T SKAT TKSTS 


Wei gilt. Rounds 


Seat 

No. 

Run i’ime, 
Minutes 

I'larne Out, 
Minutes 

Initial 

Weight 

Percent 

Weight 

Loss 

CO, 

Maximum 

ppm 

(Time) 

Smoke 
Min. %T 

0.1). 

1 

38 

22 

16 (33)^ 

7.9 

53 

1800 

(3:30) 

17 

0.8 

2 

38 

10.6 

34 

800 

(7:30) 

28 

0.6 

3 

(incomplete data) 

14.3 

52 

(>1400) 


(<9) 

(>1.0) 

4 

dO 

26 

14.6 

33 

2100 

(6:30) 

10 

1.0 

5 

57 

32 

15.3 

33 

2200 

(5:30) 

5 

1.3 

6 

34 

1 1 

8.7 

29 

1200 

(8:15) 

17 

0.8 

7 

35 

10 

10 (21)* 

5.4 

33 

800 

(7:30) 

76 

0.1 

8 

34 

6.5 

49 

1100 

(7:30) 

6 

1.2 


Notes: 1) 


Samples reignited 


TABLE IIIA 


Test 

No. 


9 

lOW-1 

low - 2 
low- 3 

5W 


GAS AND SMOKE DATA (Continued) 


Weight 


Run Time, 
Minutes 

Loss , 
lbs. 

CO, 

Maximum 

ppm 

(Time) 

Smoke 
Min. %T 

O.D. 

54 

10.2 

5600 

(3:30) 

0.7 

2.1 

21 

6.8 

6700 

(4:30) 

0.7 

2.1 

36 

8.6 

7100 

(4:15) 

1.2 

1.9 

59 

9.8 

-- 

-- 

1.0 

2.0 

37 

7.3 

5600 

(4:30) 

0.8 

2.1 
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make calculation of rate of release less reliable. However, for com- 
parison purposes, the relative room concentrations of the fire gases 
should suffice. 

Under the conditions of these tests, carbon monoxide concentrations 
from the advanced seat materials never exceeded 2200 ppm in the room. 
The lowest CO values (800 ppm) were produced by Seats 2 and 7. Smoke 
optical densities were similar for all materials except Seat 7, which 
was notably low (O.D. = 0.2, compared to 0.6 - 1.3). The total mass 
loss of Seat 7 was the lowest of any material tested (due to the combi- 
nation of low initial weight and low percentage weight loss). 

Carbon monoxide concentrations for the comraerical salvage seats 
were substantially higher than for the advanced materials. The range of 
maximum CO levels was 5600 - 7100 ppm. The smoke optical densities of 
around 2 probably reflect the detection limit of the smoke meter (1% 
Transmission) . 

C. Toxicological Assessment 

The experimental set-up for assessing the toxicological effects of 
smoke in these tests has been described. The rate of circulation of 
smoke to the 300 2 animal chamber was 8 cfm (226 2/min.). It was 
assumed at the outset that this rate of circulation would thoroughly mix 
and transport the gases into the animal chamber. After several experi- 
ments, it became apparent that this was not the case. Gaseous equili- 
bration was not being achieved and this was not due simply to the 
expected time delay when using a flow-through system (where concentra- 
tions are exponential functions of time). A further complicating factor 
was that CO 2 concentrations were not being properly entered into the 
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computer (however, they were recorded on a back-up recorder), making it 
appear as though CO 2 was not undergoing dilution in the animal chamber. 

The problem was caused by the recirculating pump being unable to 
effectively draw against restrictions in the line and therefore bringing 
in outside air. This was resolved by altering the recirculation loop to 
eliminate all restrictions. However, only two of the eight tests 
(Tests 4 and 8) were run with the proper circulation of gases. 

Gas concentrations in the cube and in the animal exposure chamber 
are listed under the appropriate test number in Appendix D. The dilu- 
tion of the gases from the cube to the animal chamber is apparent, for 
all tests except Tests 4 and 8. Plots of CO concentration (in the cube) 
versus time for Tests 1-8 are shown in Figures 20-26. 

No animal incapacitation or death occurred in Tests 4 or 8. In 
Test 4, the CO concentrations for the duration of the run were equal to 
or greater than any of the other ’^advanced” cushion compositions 
(Tests 1-8). This seat was composed of a urethane cushion, neoprene 
fire blocking and Kermel/wool upholstery. It seems reasonable to expect 
that the composition of noxious or toxic fire gases, in addition to CO, 
from this seat would be as high as for any of the other seat cushions. 
Similarly, Seat 8 was composed of wool upholstery on a polyimide 
cushion, a composition that could produce different toxicants than 
neoprene or urethane. Thus, it is believed that the animal response 
data from Seats 4 and 8 were representative of the rest of the seat 
cushion composites. 
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IV. CONCLUSIONS AND RECOMMENDATIONS 


A. Heat Release 

Among the advanced cushioning materials, the lowest rates of heat 
release and total energy release were exhibited by Seats 6, 7 and 8. 
The cushion in each of these cases was polyimide foam. 

The ’’baseline’* for the advanced seat cushion tests, Seat 1, had a 
higher heat release than the other seats, but the magnitude of the 
difference cannot be assessed at this time. Seats 1 - 8, as a group, 
showed distinctly improved heat release characteristics over the commer- 
cial salvage seats. 

B. Smoke Toxicity 

Although animal data were available only for Tests 4 and 8, a 
reasonable conclusion can be drawn on the toxicological effects of smoke 
for this series of tests. Seats 4 and 8 produced fire gas concentra- 
tions comparable to the other seats, and no animal incapacitation or 
death resulted from either test. Thus, under these test conditions , it 
appears likely that none of the seat compositions produced sufficient 
fire gas levels to permit differentiation from others in the series. 
This is not to suggest that these seats could not produce significant 
toxic insults under other test scenarios or actual fire conditions. 

Seat 7 was notably lower than the other materials in these tests 
with respect to weight loss, carbon monoxide evolution, visible smoke 
production, and burn time. 

C. Recommendations 

Fire testing of full-size composite materials is still in a devel- 
opmental stage. There are numerous medium to full-size tests available; 
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however, none of them are standardized either in procedure or in quanti- 
tation of the data. The ignition source, air flow, total volume of the 
apparatus, and configuration of adjacent materials are different for 
different test scenarios. Some effort must be made to tie together the 
test results on similar materials from various procedures. 

The key to making comparisons among different test procedures and 
being able to ’^scale” the results of one test to another is quantitation 
of the results. It is virtually impossible to take a battery of inde- 
pendent measurements (e.g., temperature or gas concentrations) at arbi- 
trary locations and relate them to another test procedure. However, 
measurement of a property of a material (e.g., heat release), in quanti- 
tative terms, provides information that will be useful in a mathematical 
correlation among test procedures. The results of the room calorimeter 
tests, for example, can be useful in prediction of auto-ignition of 
adjacent materials, and the transport of heat and smoke to remote areas 
(e.g., down an airplane fuselage) in order to describe human tenability 
limits in a real fire situation. 

Further tests need to be run. The effect of different air flow 
rates, different ignition * sources and different orientations of radiant 
heat to the test material need to be examined. Smoke measurement and 
toxicity assessment must be done under more rigorous conditions (i.e., 
generate a higher concentration of smoke) in order to be able to compare 
and contrast materials. 

A change in experimental design and an expansion of the scope of 
future experimental programs will answer most of the questions listed 
above, using the apparatus described in this report. Planned expansion 
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of the room calorimeter to make it more versatile and to allow 
complete and realistic assessment of smoke toxicity is underway. 


more 
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THE (llirUIES> 


CONVERSION FACTORS 


The following conversion factors may be useful in interpretation 
of data in this report: 

1 ft^ = 28.317 liters 

1 kilowatt (kW) = 56.907 Btu/min. 

1 Megajoule (MJ) = 10^ kW - sec. 

1 lb = 0.45359 kg 
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APPENDIX B 


CALIBRATION 


Calibration of the room calorimeter has been described in the text. 
The development of the multiple linear equation which describes rate of 
heat release as a function of thermocouple response is described in 
Reference 1 . The interrelationship of the thermocouple outputs, and the 
constants developed for use in this study are listed below. 

The multiple linear equation was of the form: 


was rate of heat release. The X's were comprised of the same combi- 
nations of thermocouple responses as that used by Fitzgerald.^ However, 
several other variations were tried before settling on these. The X^s 


The sums of the temperature terms were ’’weighted” to attempt to account 
for the geometric shape of the room and the location of the thermo- 
couples. Thus, 


Y — A^ + Ai X]^ + A2 X2 A3 X3 + A4 X4 + A5 X5 + Aq Xq . 


CD 


are listed below; T is temperature above ambient in °F, T is the rate of 
rise of temperature (i.e., AT/At for a time segment At). 


Xi = T (stack) 
X 2 = T^ (stack) 


X 3 = IT (walls and ceiling) 


X 4 = IT (walls and ceiling) 
X 5 = IT^ (walls and ceiling) 
Xe = ITT (walls and ceiling) 



T(6) ^ 


T( 7 ) 


( 2 ) 


where T(D was the average temperature of the walls at 6 in. from the 
floor, T( 2 ) was 3 ft from the floor, T(3) was 6 ft, T(5) was 8 ft 9 in., 


and T( 6 ) and T(7) were in the ceiling. The other sums were calculated 
similarly. The stack temperature was the average of the thermocouples 
in the stack. 

The rates of heat release used in the multiple linear regression 
analysis are listed in Table B-I. Arbitrarily, the first five minutes 
of each step change in propane flow rate were ignored (in an effort to 
use ’’equilibrium” values). For each 10-minute segment, 40 Y’s and 40 
sets of six X's (one value every 15 seconds) were input into the com- 
puter program. The values Y = 0 and all X’s = 0 were also entered and 
weighted to the equivalent of 40 points. 

The results of the multiple linear regression analysis were as 
follows: Ao = -9.277 (Btu/min.) 

Ai = 15.88 
A 2 = 0.01476 

As = -4.627 
A 4 = -0.9186 
As = -0.002395 
Ae = 0.01312 

Coefficient of Multiple Determination = 0.99623 
Coefficient of Correlation = 0.99811 
Standard Error of Estimate = 152.4 

The fit of the data was very good, based on the coefficients of 

determination and correlation and the standard error. The A term was 

0 

very small (the Y’s ranged from 4280 to 8570). The temperatures of the 
stack (Xi and X 2 ) were very significant. The negative constants for the 
temperatures of the walls reflect systematic heat losses through the 


walls . 


For the ’’unknown'^ samples, rate of heat release was calculated 


using equation 
responses were 
equation (2)]. 
along with the 


(1), with the constants listed above. The thermocouple 
treated exactly like the calibration data [i.e., using 
The combinations of temperatures are listed in Appendix C 
calculated rates of heat release for each test run. 


TABLE B-I. CALIBRATION DATA - PROPANE 


Time 
(min. ) 

Propane 
Flow Rate , 
cfm 

RHR, 

Btu/min 

0-15 

1.8 

4280 

15-30 

2.4 

5710 

30-45 

3.0 

7140 

45-60 

3.6 

8570 

60-75 

3.0 

7140 

75-90 

2.4 

5710 

90-105 

1.8 

4280 


Rim, 

kW 

Calculated RHR 
kW ± S.D. 

Apparent 

Error, 

Percent 

75.2 

76.8 

± 

1.1 

+2 

100 

95.7 

± 

1.1 

-5 

126 

127 

± 

1.5 

+2 

151 

151 

± 

2.7 

<1 

126 

124 

± 

1.4 

-1 

100 

99.1 

± 

1.2 

-1 

75.2 

78.3 

± 

0.8 

+4 
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l%»2.5 
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12.5 

in. ^-2 

12 • 3 

147^1.0 

"■).0': 

11. 0 

4 IJ 43 

120.4 

M106.2 

if, 

n.f 

40. 

no. 1 

M184.8 


10.2 

40. 6S 

100.3 

11042. 1 

K..:o 

9.2 

40.75 

107.6 

11567.0 

16, 10 

O.S 

48.02 

J 06. A 

11242.4 

|6.rr 

0.2 

40.90 

1%.0 

llOin.7 

I6.l‘l 

7.0 

4P.9B 

1%.0 

11244.5 

16,^0 

0.1 

49.06 

104.3 

10878.5 

17. IS 

7.7 

40.14 

103.2 

106.56.4 

I7.ri0 

7.4 

40.21 

101.9 

10389.7 

17.4G 

B.O 

49.29 

102.6 

10528.8 

17.S3 

7.4 

40.% 

101.3 

10263-7 

i7.no 

7.4 

40.43 

100.2 

10044.0 

17.% 

7.3 

40.51 

100.2 

10040.1 

10.13 

7.4 

49.50 

100.5 

10092.2 

10.20 

7.1 

49.64 

97.9 

9576.6 

1B.4S 

6.B 

49.71 

96.3 

0277.5 

in.Gi 

6.4 

49. 7B 

94.6 

C047.3 

18.70 

5.5 

49.8.3 

B7.2 

7603.0 

10.03 

4.5 

49. B7 

65.9 

7370.0 

10.10 

4.1 

49.91 

es.o 

7226.7 

10. er , 

4.0 

49.95 

64. B 

7192.7 

10.^3 

4.0 

49.99 

86.3 

7452.9 

19.60 

4.2 

SO. 03 

84.4 

7116.6 

10.76 

4.1 

50.08 

84. 2 

7084.6 

10.01 

3.8 

50.11 

85.5 

6977.3 

20.00 

4.3 

50.15 

83.8 

7017.4 

20. 2S 

4.0 

50.19 

83. B 

7017.4 

20.41 

3.0 

50.23 

82. 0 

6720.9 

eo.r.6 

5.8 

50.26 

81.8 

6694.5 

20.73 

3.7 

50.30 

80.7 

6515.7 

20.00 

3.7 

50.54 

60.1 

6409.6 

21. OS 

5.6 

50.37 

00.1 

6409.6 


Khl 

II HI ri'i 


HA( 1 'i ^ 

rr II ifir. 

n II i»ii 

■''‘6 t 

3.4 

?01 3 

23.0 

":00. 7 

10.? 

209.6 

5.0 

283.0 

26.7 

2B2.3 

17.5 

282.1 

6.2 

284,5 

-IB.O 

207.6 

38. 7 

282.0 

29.2 

282.3 

9.9 

200.6 

11.0 

279.5 

40.1 

270.4 

6.4 

275.3 

12. 3 

276.5 

-12.7 

275.5 

-12.5 

270.2 

20.9 

266.2 

-10.4 

265.5 

11. B 

263.6 

-36.9 

253.2 

'2.9 

253.2 

6.7 

254.7 

-4.0 

257.7 

17.7 

252.9 

-15.4 

252.9 

-20.1 

252.7 

-9.0 

250.0 

-51.4 

252.0 

-6.2 

247.7 

• 12.5 

246.8 

13.4 

243.5 

-6.2 

241.2 

7.3 

241.9 

4.6 
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inir on 

nhf ’“0 

m i *; 0 

M'll 1 f- ^ 

r.F.II (Mi: 

rr 11 ii'i; 

184.3 


i''.ro.4 

20332.9 

7F3.7 

2^287. 3 

505. 1 

19088.3 

69. 2 

incn.i 

955.6 

10%3.4 

94.6 

innn. 1 

041.6 

18546.8 

046.8 

IB345.4 

-1665.3 

17784.1 

-790.3 

17647.2 

-605.3 

17438.2 

-1702.2 

17426.5 

522.7 

17249.3 

-712.6 

16088.6 

742.6 

17007.0 

-942.0 

16809.0 

1157.0 

16210.8 

-624.1 

15759.2 

-620.7 

15665.0 

129-0 

14817.0 

-298.4 

14726.3 

-103.7 

145GB. 6 

477 G 

14634.0 

123.4 

14609.1 

666.6 

14153.9 

-1045.6 

14143.3 

-703.3 

14047.0 

-1122.8 

13-9B9.4 

-370.5 

14004.2 

-584.3 

i::656.0 

810.1 

13516.5 

421.7 

13155.9 

-383.6 

12918.6 

50.8 

J2%4.7 
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DA I A r ri c 


TIME 

RMR 

KW 

0.25 

0.0 

0.50 

0.0 

0.75 

1.2 

l.OO 

13.5 

1.25 

43.2 

I.Srt 

64.5 

1.75 

70.3 

2.00 

90.7 

2.25 

102.5 

2.50 

110.5 

2.75 

110.6 

3. AO 

123.9 

3.25 

131.0 

3.50 

134-5 

3.75 

1-S.0 

4.00 

130.2 

4.25 

133.5 

4.50 

120.1 

4.75 

123.4 

5.00 

112.3 

5-25 

102.5 

5.50 

97.2 

5.75 

80.7 

6.00 

04.0 

6.25 

64.6 

6.50 

82.7 

6.75 

02.4 

7.00 

83.4 

7.25 

79.6 

7.50 

75.0 

7.75 

72.5 

0.00 

69-7 

B.es 

65.0 

0.50 

61-7 

0.75 

59.0 

9.00 

57.0 

9.25 

54.7 

9.50 

55.2 

9.75 

63.6 

10.00 

51.0 

10.25 

50.8 

10-50 

49.5 

10.75 

47.1 

11.00 

45.3 

11.25 

44.0 

11.50 

42.4 

11.75 

42.0 


- NOUPIOUP 


ENERGY 

HJ 


0.00 

0.00 

0.00 

0.02 

0. B7 

1. e? 

3.01 
4.37 
5.90 
7.5G 
9.54 
11.00 
13. IG 

15.10 

17.22 

19.29 

21.50 

23.22 

25.07 

26.75 

28.29 

29.75 

31.00 
32. 
35.62 

34.66 

36.10 
57.35 
30.54 

39.67 

40.76 

41.00 
42.78 
43.70 

44.60 
45.45 
46.27 
47.1<5 
47.91 

40.60 
49.44 
50.19 
50.09 
51.57 

52.23 

52.07 

53.51 


STACK 

TEMT 

STACK 

lEMf 

SQUARCD 

5.7 

32.3 

B.3 

69.6 

13.7 

106.9 

67.9 

4610.4 

173.0 

302^.9 

P33.8 

54640.4 

276.0 

76148.4 

312.0 

97325.3 

340.9 

116179.7 

366.9 

134615.6 

2:91.6 

1532:66.2 

406.2 

165006.6 

425.3 

180063.1 

433.9 

1P8225.0 

42:9.4 

192090.7 

440.6 

201394.5 

442.6 

195805.9 

437.0 

190977.7 

427.7 

102910.2 

402. B 

162215.6 

306.3 

149220.0 

373.9 

12:9793. 7 

340. 1 

121173.6 

347.2 

120547.0 

345.6 

119467.0 

340.4 

115872.2 

340.9 

116170.7 

344.0 

118315.4 

33€.4 

110463.2 

323.2 

104458.2 

34?1.0 

103000.9 

315.1 

99306.9 

301.9 

91131.5 

295.7 

07432.6 

292.0 

05246.5 

205.1 

81276.3 

270.0 

77270.4 

202.2 

7%14.3 

274.5 

75350.3 

272.0 

73969.4 

269.2 

72463.3 

266.4 

70953.0 

258.3 

66734.4 

254.0 

61531.2 

251.0 

62900-0 

244.7 

59003.0 

245.9 

60447.1 
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TFMf RISC 
WAILS ft 
CE U IMG 
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19.0 

1490.6 

6170.0 

135.9 

26.3 

21.4 

77.2 

IC5.2 

28.9 

12.8 

226.5 

221-9 

61.1 

12:3.2 

2017.1 

090.3 

129.2 

270.0 

0997.3 

4180.0 

l«?,4 

167.4 

8066.3 

7844.2 

212.0 

152.6 

0500.3 

12010.0 

251.1 

150.0 

B9 r::S. 1 

16294.3 

276.9 

107.3 

10017.0 

20700.6 

315.2 

155.4 
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164.3 
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30975.3 
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11223.9 
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409.7 
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B%6.2 

41079.5 
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54.0 
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411.9 

95.3 

12422.5 

49974.1 

464.7 

04.3 
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55265.5 

479.6 

97.5 

10505.6 

58590.3 

499.6 

73.2 

4970.2 

61163.0 

503.1 

-5.0 

1022.6 

62541.0 

491.2 

-11.6 

1221.6 

61170.6 

496.9 

31.6 

-1656.6 

59401.9 

494.9 

-21.3 

-4021.0 

5 7757.8 

476.5 

56.1 

2117.9 

56613.5 

492.5 

37.5 

-472.9 

56766-6 

493.9 

-21.3 

-1193.6 

57476.4 

491.1 

-6.0 

390.1 

57411.6 

492.6 

23.9 

707.9 

56051.0 

502.5 

19.9 

2263.9 

58749.5 

491.8 

-18.2 

2109.7 

50061.0 

4BB.9 

14.9 

1426.5 

57393.0 

502.7 

30.9 

930.0 

50865.4 

505.9 

1.7 

-707.6 

50080.5 

498.8 

-28.7 

-775.6 

5822:9.4 

499.1 

0.2 

-652.4 

57527.0 

506.2 

-5.3 

-494.6 

58952.0 

504.1 

-3.7 

-338.5 

50542.0 

499.3 

-15.0 

129.1 

50215.0 

507. B 

29.5 

718.6 

58433.3 

4%-0 

-29.1 

-606.0 

56997. 1 

498. B 

13.4 

100.3 

56053. 1 

497-6 

0.6 

-134.5 

56172.3 

499.9 

2.4 

250.2 

5C270.3 

4B9.3 

-33.7 

2502.0 

5440T».0 

489.8 

4.5 

125.3 

54223. 7 

409.6 

0.0 

470.5 

52:^23.6 

401.9 

25.2 

-1969.6 

52926.2 

481.5 

4.0 

448.7 

52831.1 
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KM 

MJ 
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2^1 .5 
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28.0 
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.4^707. 3 
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20. 5 

B-’ . 71 
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4HP7.0 
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P6.0 
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?«5.1 
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20.5 

B5.54 

204.4 

41763.0 

PS. PS 

25 1 

C5.0I 

193.7 

37501.2 

PS.' A 

P2.5 

06.25 

IP5.1 

34269. 4 

P^.VS 

24.0 

66.61 

192.9 

37206.6 

PG.OO 

21.6 

06.93 

ini.B 

33051.9 

PC. PS 

10.0 

07.22 

173.4 

50071.0 

PS.'-O 

17.8 

B7.40 

174.5 

30460.7 

P6.75 

16.9 

07.74 

J60.3 

2B3JB.2 

27.00 

14. e 
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162.4 

26-67.5 

O/.PS 

14.6 
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00.40 
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P7.7S 

14.1 

00.61 

I5B.2 
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IP. 6 
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161.7 
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PO.PS 

11.1 

08.97 

H6.4 

E143S.9 
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89.13 

147.2 

21653.1 

HB.7S 

10.9 

00.29 

144.6 

20097.6 

P9.00 
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00.43 

140.3 

1%B6.9 

20.25 

9.1 

80.57 

140.7 

19007.7 

20.50 

10,1 

00.72 

142.3 

20246.4 

20.75 

B.8 

80.86 

133.9 

17921.2 

30.00 

B.9 

00.99 

i:s.4 

1B3-S.9 

30.25 

B.4 

90.12 

132.4 

17521.0 

30.50 

0.2 

90.24 

129.0 

I6P57. 7 

30.75 

7.6 

90. :S 

129.2 

16697.8 

31.00 

7.3 

00.46 

123.2 

151B3.2 

31. P5 

7.2 

90.57 

125.4 

15726,2 

31.50 

6.4 

90.67 

110.9 

14127.7 

31,75 

6.2 

90.76 

121.0 

14628.9 

3^.00 

5.2 

90.04 

116.4 

i:S51.3 

3.2.25 

4.6 

90.91 

112.6 

12670.0 

:^».5o 

4.2 

90.97 

110.4 

12194.8 

32.75 

4.4 

91.04 

111.6 

12459.0 

33.00 

4.2 

91.10 

100.6 

11709.6 

33.25 

4.1 

91.16 

108. B 

iie:6.6 

33.50 

3.5 

91.21 

107.2 

114%.! 

33. 75 

3.1 

91.26 

105.2 

11058.6 

54.00 

3.2 

91.31 

106.6 

11357.2 

34.25 

2.9 

91.r:S 

103.2 

1(K‘50.2 

54.50 

2.5 

91.30 

90.8 

9751.6 

34.75 

2.3 

91.42 
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10166.7 

2<..00 

2.3 

91.45 

100.2 
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91.49 

90.6 

9710.0 
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HAM S h 
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PC.. 1 

498.4 

13.3 

1‘)6.8 

19.0 

475.1 

-73.5 

404.4 

59.9 

4 79.0 

43. 1 

453.2 

50.5 

445.3 

6.2 

464.7 

20.3 

412.8 

72.0 

4-6.9 

3.0 

450.0 

27.5 

438. 7 

-74.2 

434.0 

2. 1 

444.1 

20.6 

440.3 

'40. G 

425.5 

47.0 

410.0 

-26.8 

414.3 

-11.6 

419.2 

37.6 

409.1 

'60.6 

406,9 

13. 1 

411.3 

24.0 

400.2 

20. 0 

260.5 

30. f 

364.4 

-6.5 

387.4 

-BO, 3 

380, 7 

24.6 

303. 3 

10.4 

366.4 

47.5 

373.5 

23.9 

559.7 

-37.5 

368.5 

15.5 

363.2 

-32.7 

355.7 

-25.4 

:6i.i 

11.6 

351.9 

5.2 

344.1 

-BO. 9 

345.5 

-3.3 

516.6 

BO. 1 

345.4 

17-2 

346.7 

15.4 

330.9 

-B4.5 

359.0 

34.0 

334 .*6 

12.3 

333.6 

-20.5 

259.5 

0.6 


If Ml MMCr 


TMif I'lrr 

If Ml 5‘ll‘ 

HAI I S 

K.M 1 'j f 

IT II IMS 

ft (1 I|m; 

9P9.9 

51019.; 

550.0 

5':<'16.5 

''17.4 

5':0(*4.9 

4545.2 

19337.3 

4602.0 

50101.7 

-3316.5 

495''2.7 

2597.0 

45150.7 

1214-9 

43''^'9. 7 

3706. G 

4f.'.i3:;.7 

3031.9 

4306^0.6 

616.3 

41903.1 

921.5 

43.290.6 

-4210.4 

42225.9 

-74.9 

417:94.0 

1212.1 

' 41905.3 

-3701.1 

41161.1 

-3779.7 

3B')7“>.P 

-i:64.5 

38106.8 

-330.5 

37GP0.0 

1716.2 

37303.5 

-3094.5 

•16195. 4 

-901.1 

7:5046. 8 

1006.7 

.35809. 7 

-1916.0 

75417.7 

-1666.4 

3P655.B 

-594.4 
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25.0 

-1075.0 

18089.5 

67.1 

1199.7 

288.7 

5.7 

1169.3 

11170.9 

75. 0 

5619-0 

851.3 

1.8 

729.4 

11957.8 

65.0 

1888.9 

819.1 

58.0 

1679.1 

11818.6 

66.8 

1387. 7 

888. B 

8.1 

-3Ki4.0 

11815.9 

67.0 

1106.3 

886.1 

80.6 

681.5 

10970.1 

65.9 

1510.8 

288.1 

-5.3 

-384.3 

10665.8 

61.1 

37-6. 7 

816.9 

11.0 

1 : 5.0 

i097i.S 

68. B 

5918.0 

819.7 

51.1 

396.3 

10510.3 

68.6 

1707.3 

881.8 

7.0 

061.5 

10701.6 

69.3 

1799.7 

816.2 

-40.9 

-1557.0 

10100.0 

6B.9 

1751.3 

210.3 

-5.0 

880.8 

9601.1 

64.3 

1131.9 

201.1 

-55.5 . 

- 1 : 57.6 

9018.5 

65.8 

1818.1 

806.9 

8.3 ’ 

-100.6 

9587.3 

59.3 

3515.3 

199.0 

16.4 

059.8 

0817. fi 

65. A 

3%5.e 

8A7.6 
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1887.5 

9810.0 
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APPENDIX D 


GAS AND SMOKE DATA 


NOTES ON DATA IN APPENDIX D 


Load cell weights are pounds (not including weight of seat frame) . 

Seat No. 7 - A piece of asbestos-cement board from the radiant panel 
fell onto the seat at 2:00 minutes, increasing the weight by 
1.6 pounds.. This was removed at the end of the test (30 minutes) 
so that the final weight reflects the true weight loss of the seat. 
It is felt that the board did not significantly affect the outcome 
of the test. 

Seat No. 8 - The smoke transmittance meter never returned to 100- 
percent transmittance. However, the minimum value of % T should 
still be correct. 
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NASA SEAT # 1 


TEST DATE; 

11/24/80 



PROJECT NIWBER; 01 H 

=584-001 


FILE: 

HSEATSl 


TIME 

LOAD 

% 

C02 

1 

CO 

ppm 

HCx 

02 OEPL, 2 

SMOKE CELL 

Bin sec 

CELL 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

2 TRANS 

0 30 

7.9 

0.013 


0.005 


31 


0.0 


91.8 

i 0 

7.9 


0.265 


O.OIS 


94 


0.2 

88.9 

1 30 

7.7 

O.Offi 


0.008 


16 


0.0 


58.3 

2 0 

7.0 


0.171 


0.011 


0 


0.1 

26.9 

2 30 

6.5 

1.818 


0.096 


81 


1.7 


18.1 

3 0 

6.0 


0.264 


0.022 


80 


0.2 

16.8 

3 30 

5.7 

2.661 


0.176 


387 


3.3 


25.2 

4 0 

5.5 


0.337 


0.029 


51 


0.4 

40.3 

4 30 

5.2 

2.319 


0.103 


262 


2.9 


40.1 

5 0 

4.3 


0.400 


0.030 


70 


0.5 

48.0 

S 30 

4.5 

2.434 


0.079 


58 


3.2 


S.7 

S 0 

4.3 


0.313 


0.027 


4 


0.6 

56.0 

6 30 

4.0 

2.493 


0.080 


60 


3.7 


59.5 

7 0 

4.0 


0.312 


0.030 


26 


0.5 

59.3 

7 30 

3.9 

1. 886 


0.079 


178 


2.6 


£.2 

3 0 

3.7 


0.278 


0.030 


53 


0.5 

71.7 

8 30 

3.7 

1.572 


0.079 


101 


2.1 


78.0 

9 0 

3.6 


0.295 


0.029 


30 


0.5 

78.8 

9 30 

3.6 

1. 070 


0.059 


180 


1.4 


78.7 

10 0 

3.S 


0.237 


0.025 


UO 


0.5 

83.4 

10 30 

3.S 

0.953 


0.065 


161 


1.1 


31-6 

U 0 

3.4 


0.172 


0.023 


85 


0.4 

30.8 

U 30- 

3.4 

0.49S 


0.047 


ISO 


0.8 


76.3 

12 0 

3.4 


0.141 


0.022 


0 


0.4 

31.1 

12 30 

3.4 

0.366 


0.045 


37 


0.7 


30.4 

13 0 

3.3 


0.112 


0.028 


0 


0.3 

33.6 

13 30 

3.4 

0.264 


0.043 


30 


0.5 


37.8 

14 0 

3.3 


0.094 


0.032 


86 


0.3 

38.6 

14 30 

3.3 

0.219 


0.042 


129 


0.4 


39.5 

IS 0 

3.3 


0.124 


0.032 


0 


0.2 

83.3 

IS 30 

3.3 

0.179 


0.041 


112 


0.3 


38.3 

16 0 

O 


0.089 


0.030 


106 


0.2 

91-6 

16 30 

3.3 

0.123 


0.036 


123 


0.3 


37.1 

17 0 

0.0 


0.102 


0.031 


95 


0.2 

92.3 

17 30 

3.3 

0.143 


0.037 


96 


0.2 


39.5 

18 0 

3.3 


0.109 


0.030 


78 


0.1 

90.1 

18 30 

0.0 

0.112 


0.035 


113 


0.1 


92.7 

19 0 

3.3 


0.094 


0.031 


5 


0.1 

97.3 

19 30 

3.3 

0.083 


0.033 


103 


0.1 


94.8 

20 0 

0.0 


0.082 


0.030 


0 


0.1 

92.3 

20 30 

--I 

0.0 

0.064 


0.029 


23 


0.1 


97.5 

21 0 

3.3 


0.074 


0.023 


85 


0.1 

93.5 

21 30 

3.2 

0.056 


0.031 


nC* 


0.0 


93.2 
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NASA SEAT # i 


TEST DATE: il/24/80 PROJECT NUMBER: 01-BS84-001 FILE: NSEATSl 


TIME 

LOAD 

2 

C02 

2 CO 

PPtt 

HCx 

02 OEPL, 2 

SMOKE CELl 

Bln sec 

CELL 

CIBE 

CHAMBER 

CUBE 

CHAMBER 

CI^ 

CHAMBER 

CUffi 

CHAMBER 

2 TRANS 

22 0 

3»3 


0.078 


0.031 


82 


0.0 

96.0 

22 30 

3.3 

0.055 


0.032 


76 


0.0 


94.1 

23 0 

3.3 


0.078 


0.031 


74 


0.0 

97.5 

23 30 

3.2 

0.048 


0.033 


37 


0.0 


96.4 

24 0 

3.3 


0.071 


0.034 


94 


0.0 

94.4 

24 30 

3.3 

0.059 


0.034 


73 


0.0 


92.8 

25 0 

3.3 


0.076 


0.033 


0 


0.0 

92.3 

25 30 

3.3 

0.057 


0.032 


0 


0.0 


97.0 

25 0 

3.2 


0.085 


0.030 


1 


0.0 

95.9 

26 30 

3.3 

0.049 


0.031 


0 


0.0 


98.4 

27 0 

3.3 


0.093. 


0.034 


84 


0.0 

98.5 

27 30 


0.048 


0.030 


37 


0.0 


91.9 

29 0 

3.3 


0.083 


0.031 


0 


0.0 

89.9 

28 30 

3.3 

0.036 


0.(ffiS 


97 


0.0 


94.4 

29 0 

3.3 


0.070 


0.030 


0 


0.0 

95.7 

29 30 

3.3 

0.031 


0.029 


0 


0.0 


94.1 

30 0 

3.3 


0.067 


0.031 


98 


0.0 

94.7 

30 30 

3.3 

0.032 


0.029 


95 


0.0 


97.1 

31 0 

3.2 


0.071 


0.029 


50 


0.0 

100.0 

31 30 

3.3 

0.025 


0.027 


5 


0.0 


100.0 

32 0 

3.3 


0.066 


0.030 


44 


0.0 

100.0 

32 30 

3.3 

0.031 


0.026 


68 


0.0 


100.0 

33 0 

3.3 


0.085 


0.032 


0 


0.0 

100.0 

33 30 

3.3 

0.040 


0.029 


95 


0.0 


97.7 

34 0 

3.3 


0.106 


0.032 


3 


0.0 

100.0 

34 30 

3.3 

0.038 


0.029 


0 


0.0 


100.0 

35 0 

3.3 


0.099 


0.029 


4 


0.0 

100.0 

35 30 

2 2 

0.054 


0.029 


0 


0.0 


98.5 

36 0 

w.O 


0.108 


0.030 


30 


0.0 

100.0 

36 30 

3.3 

0.091 


0.029 


0 


0.0 


100.0 

37 0 

3.3 


0.149 


0.029 


0. 


0.0 

94.6 

37 30 

3.3 

0.082 


0.025 


77 


0.0 


96.5 

38 0 

3.3 


0.159 


0.030 


0 


0.0 

92.9 
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NASA SEAT «2 


TEST DATE: 

11/21/80 



PROJECT 1 

'(UMBER: 01- 

-5584-001 


FILE: 

^<S£ATS2 


TIME 

LOAD 

2 

C02 

Z 

CO 

PPtt 

HCx 

02 DEPL, Z 

SMOKE CEL! 

lin sec 

CELL 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CLBE 

CHAMBER 

Z TRANS 

0 30 

10.6 

0.000 


0.003 


0 


0.0 


98.5 

1 0 

10.6 


0.179 


0.012 


32 


0.0 

97.0 

1 30 

10.5 

0.005 


0.007 


93 


0.0 


83.0 

2 0 

10.1 


0.044 


0.010 


0 


0.0 

48.6 

2 30 

9.8 

0, 707 


0.037 


60 


0.7 


32,6 

3 0 

9.5 


0.060 


0.014 


5 


0.0 

27.9 

3 30 

9.1 

1,583 


0.069 


69 


2.0 


31.7 

4 0 

8.9 


0.100 


0.016 


0 


0.1 

35.4 

4 30 

8.6 

2.055 


0.075 


157 


2.2 


36.2 

5 0 

7.9 


0.163 


0.019 


101 


0.2 

41.0 

5 30 

7.6 

2,352 


0.069 


165 


2.7 


43.6 

6 0 

7.8 


0.194 


0.019 


0 


0.3 

45,2 

S 30 

7.7 

1.764 


0.069 


171 


2,2 


61.2 

7 0 

7.6 


0.187 


0.017 


0 


0.4 

63.8 

7 30 

7.5 

1,331 


0.080 


203 


2.0 


72.7 

8 0 

7.4 


0.155 


0.021 


0 


0.4 

75.4 

8 30 

7.4 

1.155 


0.082 


88 


1.6 


77.3 

9 0 

7.4 


0.123 


0.022 


92 


0,3 

78.0 

9 30 

7.4 

0.691 


0.066 


67 


1.0 


83.4 

10 0 

7.4 


0.123 


0.022 


86 


0.3 

84.6 

10 30 

7.3 

0.477 


0.053 


116 


0.6 


81-4 

U 0 

7.3 


0.100 


0.022 


0 


0.3 

87.1 

U 30 

7.3 

0.304 


0.044 


140 


0.5 


88.3 

12 0 

7.3 


0.076 


0.023 


16 


0.2 

89.8 

12 30 

7.3 

0,187 


0.036 


68 


0.4 


89.8 

13 0 

7.3 


0.060 


0.020 


95 


0.2 

91-3 

13 30 

7.2 

0.163 


0.036 


49 


0.3 


86-2 

14 0 

7.2 


0.052 


0.024 


0 


0.1 

87.6 

14 30 

7.2 

0.147 


0.037 


124 


0.2 


89.3 

15 0 

7.2 


0.044 


0.023 


S3 


0.1 

38.5 

15 30 

7.2 

0.116 


0.037 


128 


0.2 


94.7 

16 0 

7.1 


0.060 


0.027 


23 


0,1 

91-7 

16 30 

7.2 

0.131 


0.039 


58 


0.1 


91-0 

17 0 

7.2 


0.076 


0.025 


78 


0.1 

91-1 

17 30 

7.1 

0.108 


0.037 


77 


0.1 


91-2 

18 0 

7.1 


0.068 


0.026 


5 


0.0 

91- 1 

18 30 

7,1 

0.084 


0.035 


146 


0.1 


97.1 

19 0 

7.1 


0.044 


0.028 


23 


0.0 

91.7 

19 30 

7.1 

0.052 


0.035 


144 


0.0 


95.5 

20 0 

7.1 


0.013 


0.028 


O 


0.0 

95.9 

20 30 

7.1 

0.021 


0.035 


38 


0.0 


96.1 

21 0 

7.1 


0.005 


0.029 


29 


0.0 

93.5 

21 30 

7.1 

0.005 


0.034 


113 


0.0 


CC 
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NASA SEAT #2 


TEST DATE: U/21/80 PROJECT NUMBER: 01-E584-001 


TIME 

LOAD 

z 

cos 

Z CO 

PPB 

HCx 

nin 

sec 

CELL 

CUBE 

CHAMBER 

CUBE 

CHAMKR 

CUBE 

CHAMBER 

22 

0 

7.1 


0.0<S 


0.028 


104 

22 

30 

7.1 

0.028 


0.032 


124 


23 

0 

7.1 


0.044 


0.031 


0 

23 

30 

7.1 

0.052 


0.033 


90 


24 

0 

7.1 


0.044 


0.031 


102 

24 

30 

7.1 

0.044 


0.034 


112 


25 

0 

7.0 


0.044 


0.029 


0 

25 

30 

7.1 

0.021 


0.033 


126 


2€ 

0 

7.0 


0.013 


0.029 


0 

26 

30 

7.0 

0.013 


0.035 


5 


27 

0 

7.0 


0.000 


0.029 


0 

27 

30 

7.0 

0.000 


0.032 


0 


28 

0 

7.0 


0.000 


0.031 


11 

28 

30 

7.0 

0.000 


0.035 


76 


29 

0 

7.0 


0. 000 


0.029 


58 

29 

30 

7.0 

0.000 


0.037 


14 


30 

0 

7.0 


0.000 


0.029 


55 

30 

30 

7.0 

0.000 


0.035 


89 


31 

0 

7.0 


0.000 


0.030 


0 

31 

30 

7.0 

0.000 


0.035 


100 


32 

0 

7.0 


0.000 


0.030 


42 

32 

30 

7.0 

0.000 


0.034 


0 


33 

0 

7.0 


0.000 


0.029 


95 

33 

30 

7.0 

0.000 


0.033 


102 


34 

0 

7.0 


0.000 


0.029 


55 

34 

30 

7.0 

0.000 


0.032 


0 


35 

0 

7.0 


0.000 


0.031 


0 

35 

30 

7.0 

0.000 


0.031 


19 


36 

0 

7.0 


0.000 


0.029 


39 

36 

30 

7.0 

0.000 


0.029 


98 


37 

0 

7.0 


0.000 


0.031 


58 

37 

30 

7.0 

0.000 


0.030 


0 


38 

0 

7.0 


0.000 


0.033 


0 


FILE: NSEATS2 

02 OEPL, 2 SMOKE CELL 
CIEE CHAMBER Z TRANS 


0.0 98. B 

0.0 100.8 

0.0 94.7 

0.0 98.2 

0.0 98.4 

0.0 9€. 

0.0 94. 

0.0 100.0 

0.0 98.1 

0.0 100.8 

0.0 100.0 

0.0 98.3 

0.0 98.1 

0.0 94.5 

0.0 97.4 

0.0 100.0 

0.0 99.6 

0.0 100.9 

0.0 103.9 

0.0 104.9 

0.0 97.2 

0.0 101.4 

0.0 105.5 

0.0 104.4 

0.0 100.0 

0.0 100.0 

0.0 102.2 

0.0 96.3 

0.0 97.1 

0.0 100.5 

0.0 98.4 

0.0 101.1 

0.0 99.3 


fO 
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NASA SEATS 


TEST DATE: 

11/25/80 



PROJECT 

number: 

01-5584 -OOi 


FILE: 

NSEATS4 


TIME 

LOAD 

Z 

C02 

Z 

CO 

ppm 

HCx 

02 DEPL, Z 

SMOKE CEL! 

min 

sec 

CELL 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

Z TRANS 

0 

30 

14.6 

0.001 


0.004 


37 


0.0 


100.0 

1 

0 

14.6 


0.051 


0.008 


73 


0.0 

100.0 

i 

30 

14.4 

0,000 


0.006 


0 


0.0 


94.9 

s 

0 

14.3 


0.024 


0.007 


0 


0.0 

73.0 

2 

30 

14.1 

0.273 


0.023 


117 


0.2 


45.3 


0 

13.9 


0.205 


0.021 


30 


0.2 

28.0 

3 

30 

13.6 

0.S89 


0.047 


75 


0.7 


13.2 

4 

0 

12.8 


0.553 


0.045 


65 


0.6 

14.6 

4 

30 

12.3 

1.245 


0.146 


445 


1.3 


11.8 

5 

0 

12.0 


i.108 


0.123 


443 


1.3 

10.3 

5 

30 

11.6 

1.353 


0.189 


762 


1.7 


U.4 

6 

0 

11.2 


1.265 


0.164 


573 


1.6 

12.6 

€ 

30 

10.7 

1.S03 


0.211 


309 


2.0 


19.1 

7 

0 

10.6 


1.252 


0.163 


598 


1.7 

26.4 

7 

30 

10.4 

1.011 


0.148 


585 


1.5 


31.6 

8 

0 

10.4 


1.173 


0.168 


625 


1.6 

34.4 

3 

30 

10.3 

0.740 


0.120 


481 


1.3 


41.5 

9 

0 

10.3 


0.842 


0.129 


493 


1.3 


9 

30 

10.2 

0.598 


0.110 


5S 


0.9 


48.9 

10 

0 

10.2 


0.754 


0.127 




1.1 

51.5 

10 

30 

10.1 

0.487 


0.103 


397 


0.7 


41.9 

U 

0 

10.1 


0.527 


0.098 


427 


0.3 

49.1 

11 

30 

10.0 

0.43S 


0.107 


499 


0.6 


49.2 

12 

0 

10.0 


0.434 


0.084 


442 


0.6 

S.3 

12 

30 

10.0 

0.335 


0.071 


419 


0.4 


51.4 

13 

0 

9.9 


0.398 


0.075 


447 


0.5 

57.5 

13 

30 

9.9 

0.370 


0.081 


478 


0.4 


60.0 

14 

0 

9.3 


0.356 


0.078 


351 


0.4 

51.6 

14 

30 

9.8 

0.230 


0.071 


330 


0.3 


58.0 

IS 

0 

9.3 


0.233 


0.070 


315 


0.3 

66.5 

IS 

30 

9.3 

0.245 


0.067 


333 


0.3 


66.9 

16 

0 

9.7 


0.241 


0.060 


357 


0.3 

72.1 

16 

30 

9.7 

0.201 


0.055 


266 


0.2 


63.0 

17 

0 

9.7 


0.2S 


0.063 


303 


0.3 

71.7 

17 

30 

9.7 

0.190 


0.049 


218 


0.2 


74.4 

18 

0 

9.3 


0.216 


0.049 


293 


0.2 

76.4 

18 

30 

9.7 

0.245 


0.062 


224 


0.2 


77.3 

19 

0 

9.7 


0.220 


0.047 


266 


0.1 

31.5 

19 

30 

9.7 

0.208 


0.052 


195 


0.1 


82.9 

20 

0 

9.7 


0.252 


0.055 


207 


0.1 

93.7 

20 

30 

9.7 

0.263 


0.045 


171 


0.0 


36.4 

21 

0 

9.7 


0.278 


0.046 


132 


0.1 

37.9 

21 

30 

9.3 

0.253 


0.060 


229 


0.1 


S2.2 
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TEST DATE: 

TIME 
min sec 

22 0 

22 30 

23 0 

23 30 

24 0 

24 30 

25 0 

25 30 

26 0 

26 30 

27 0 

27 30 

28 0 

23 30 
29 0 

29 30 

30 0 

30 30 

31 0 

31 30 

32 0 

32 30 

33 0 

33 30 

34 0 

34 30 

35 0 

25 30 
3-6 0 

36 30 

37 0 
37 30 
33 0 
28 30 
39 0 
39 30 


NASA SEATS ' 


il/25/80 



PROJECT i 

Nl^BER: Oi-t 

:534-001 


FILE: 

NSEATS4 


LOAD 

2 C02 

2 CO 

ppm 

HCx 

02 DEPL, 2 

SMOKE CEL! 

CELL 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

2 TRANS 

9.7 


0.201 


0.044 


216 


0.0 

91.4 

9.8 

0.200 


0.042 


158 


0.0 


88.4 

9.8 


0.255 


0.052 


228 


0.0 

94.5 

9.8 

0.209 


0.053 


166 


0.0 


93.2 

9.7 


0.189 


0.048 


84 


0.0 

96.2 

9.8 

0.184 


0.059 


88 


0.0 


93.9 

9.3 


0.168 


0.047 


202 


0.0 

98.2 

9.3 

0.129 


0.047 


48 


0.0 


98.5 

9.8 


0.175 


0.048 


125 


0.0 

91.4 

9.3 

0.160 


0.050 


155 


0.0 


94.0 

9.8 


0.164 


0.048 


142 


0.0 

98.0 

9.8 

0.138 


0.050 


66 


0.0 


97.1 

9.3 


0.143 


0.048 


136 


0.0 

95.0 

9.3 

0.146 


0.056 


76 


0.0 


99.6 

9.3 


0.143 


0.046 


35 


0.0 

100.0 

9.8 

0.121 


0.044 


145 


0.0 


100.0 

9.8 


0.146 


0.045 


24 


0.0 

100.0 

9.9 

0.175 


0.046 


67 


0.0 


100.0 

9.3 


0.183 


0.047 


30 


0.0 

100.0 

9.8 

0.129 


0.043 


24 


0.0 


100.0 

9.9 


0.136 


0.043 


77 


0.0 

100.0 

9.9 

0.126 


0.042 


137 


0.0 


100.0 

9.8 


0.115 


0.039 


14 


0.0 

100.0 

9.9 

0.095 


0.032 


124 


0.0 


100*. 0 

9.3 


0.123 


0.040 


19 


0.0 

100.0 

9.9 

0.098 


0.037 


45 


0.0 


100.0 

9.3 


0.123 


0.039 


19 


0.0 

100.0 

9.8 

0.111 


0.030 


120 


0.0 


100.0 

9.8 


0.142 


0.038 


131 


0.0 

100.0 

9.3 

0.132 


0.034 


20 


0.0 


100.0 

9.8 


0.134 


0.036 


37 


0.0 

100.0 

OJ 

. 

0.113 


0.026 


76 


0.0 


100.0 

9.3 


0.131 


0.037 


10 


0.0 

100.0 

9.3 

0.096 


0.028 


48 


0.0 


100.0 

9.3 


0.115 


0.030 


130 


0.0 

100.0 

9.3 

0.070 


0.021 


17 


0.0 


100.0 


oj m 
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NAS#i!» SEATS 


TEST DATE: 

11/20/80 



PROJECT NUMBER; 01 

-5584-001 


FILE; 

^^SEATSS 


TIME 

LOAD 

z 

C02 

z 

CO 

PP« 

HCi 

02 DEPL, 2 

SMOKE CELl 

ain sec 

CELL 

CUBE 

CHAMBER 

CLBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

2 TRANS 

0 30 

1S.2 

0.000 


0.000 


0 


0.0 


93.4 

1 0 

IS. 3 


0.187 


0.000 


13 


0.2 

99.3 

1 30 

IS.l 

0.000 


0.000 


8 


0.0 


77.1 

2 0 

IS.O 


0.068 


0.000 


22 


0.1 

47.6 

2 30 

14.7 

0.312 


0.012 


0 


0.4 


23.5 

3 0 

14. S 


0.076 


0.000 


0 


0.0 

20.6 

3 30 

14.3 

0.756 


0.052 


87 


1.0 


17.8 

4 0 

14.0 


0.100 


0.008 


0 


0.1 

10.3 

4 30 

13.6 

1.441 


0.133 


252 


1.7 


6.8 

5 0 

13.2 


0.131 


0.020 


3 


0.2 

5.1 

5 30 

12.7 

2,010 


0.220 


464 


2.4 


5.3 

6 0 

12.1 


0.147 


0.032 


104 


0.3 

8.0 

6 30 

11.8 

2,044 


0,206 


434 


2.6 


14.2 

7 0 

U.7 


0.147 


0.035 


142 


0.3 

19.9 

7 30 

11.6 

1.181 


0.129 


276 


1.8 


26.0 

3 0 

U.5 


0.131 


0.035 


87 


0.3 

36.8 

8 30 

11.4 

0.902 


0.114 


256 


1.4 


39.0 

9 0 

11.4 


0.108 


0.038 


13S 


0.3 

48.1 

9 30 

11.3 

0.756 


0.102 


249 


1.1 


52-8 

10 0 

11.3 


0.092 


0,031 


44 


0.3 

53.9 

10 30 

11.3 

0.S25 


0.096 


369 


0.9 


5^.6 

11 0 

11.3 


0.060 


0.032 


91 


0.3 

62.8 

11 30 

11.2 

0.391 


0.094 


428 


0.7 


60.2 

12 0 

11.2 


0.052 


0.032 


95 


0.2 

61.6 

12 30 

11.1 

0.239 


0.091 


414 


0.6 


61.3 

13 0 

U.l 


0.013 


0.032 


124 


0.2 

63.0 

13 30 

U.l 

0.242 

• 

0.084 


338 


0.5 


66.3 

14 0 

11.1 


0.013 


0.033 


97 


0.2 

69.3 

14 30 

U.O 

0.210 


0,091 


278 


0.4 


67.6 

IS 0 

U.0 


0.000 


0.024 


35 


0.2 

67.1 

IS 30 

U.0 

0.147 


0.095 


384 


0.4 


65.9 

16 0 

10.9 


0.000 


0.036 


24 


0.1 

68.2 

16 30 

10.9 

0.1S5 


0.101 


367 


0.3 


66.2 

17 0 

10.9 


0.000 


0.036 


136 


0.1 

70.2 

17 30 

10.8 

0.218 


0.109 


239 


0.3 


67.5 

18 0 

10.3 


0.013 


0.037 


77 


0.1 

69.7 

18 30 

10.7 

0.163 


0.104 


239 


0.3 


65.5 

19 0 

10.7 


0.000 


0,039 


132 


0.0 

72.1 

19 20 

10.7 

0.163 


0.105 


327 


0.3 


72.3 

20 0 

10.7 


0.000 


0.037 


144 


0,0 

70.7 

20 30 

10.6 

0.123 


0.093 


196 


0.2 


67.9 

21 0 

10.6 


0.000 


0.039 


29 


0.0 

72.0 

21 30 

10.6 

0.147 


0.101 


165 


0.2 


72.2 
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NASA SEATS #5 


TEST DATE: 

11/20/80 


PROJECT 

number: 

01-5534-001 


FILE; 

NSEATS5 


TIME 

LOAD 

Z C02 

Z CO 

ppn 

HCx 

02 DEPL, Z 

SMOKE CEL 

Bin sec 

CELL 

CUBE CHAMBER 

CUBE 

CHAMBER 

' CUBE 

CHAMBER 

CUBE 

CHAMBER 

Z TRANS 

22 0 

10.6 

0.052 


0.042 


22 


0.0 

70.2 

22 30 

10.6 

0.171 

0.094 


285 


0.2 


77.6 

22 0 

10.6 

0.013 


0.040 


94 


0.0 

77.6 

23 30 

10.5 

0.155 

0.102 


119 


0.1 


75.7 

24 0 

10.5 

0.000 


0.042 


34 


0.0 

33.0 

24 30 

10.5 

0.092 

0.098 


194 


0.1 


82.6 

25 0 

10.4 

0.000 


0.039 


10 


0.0 

78.9 

25 30 

10.5 

0.076 

0.092 


181 


0.2 


30.0 

2S 0 

iO,S 

0.000 


0.043 


121 


0.0 

81.3 

25 30 

10.4 

0.108 

0.095 


112 


0.1 


84.3 

27 0 

10.4 

0.000 


0.042 


90 


0.0 

86.1 

27 30 

10.4 

0.108 

0.103 


89 


0.1 


85.3 

28 0 

10.4 

0.000 


0.043 


7 


0.0 

31.4 

23 30 

10.4 

0.092 

0.086 


140 


0.1 


33.4 

29 0 

10.4 

0.000 


0.043 


105 


0.0 

82.2 

29 30 

10.4 

0.116 

0.093 


70 


0.1 


36.0 

30 0 

10.4 

0.000 


0.044 


64 


0.0 

38.2 

30 30 

10.3 

0.116 

0.101 


35 


0.1 


85.3 

31 0 

10.4 

0.000 


0.044 


114 


0.0 

34.6 

31 30 

10.4 

0.108 

0.093 


99 


0.1 


39.1 

32 0 

10.3 

0.000 


0.043 


0 


0.0 

37.8 

32 30 

10.4 

0.131 

0.100 


135 


0.1 


38.9 

33 0 

10.3 

0.000 

* 

0.045 


7 


0.0 

92.3 

33 30 

10.3 

0.242 

0.102 


144 


0.1 


38.2 

34 0 

10.3 

0.092 


0.042 


34 


0.0 

92.7 

34 30 

10.3 

0.179 

0.095 


52 


0.1 


90.9 

35 0 

10.3 

0.005 


0.044 


16 


0.0 

93.1 

35 30 

10.4 

0.123 

0.094 


123 


0.1 


94^ 

36 0 

10.3 

0.000 


0.042 


0 


0.0 

94.3 

36 30 

10.4 

0.060 

0.097 


130 


0.1 


95.9 

37 0 

10.4 

0.000 


0.041 


0 


0.0 

92.9 

37 30 

10.4 

0.100 

0.090 


119 


0.1 


96.6 

38 0 

10.4 

0.000 


0.041 


64 


0.0 

96.9 

38 30 

10.4 

0.076 

0.086 


102 


0.1 


97.3 

39 0 

10.3 

0.000 


0.043 


0 


0.0 

94.4 

33 30 

10.4 

0.052 

0.087 


119 


0.1 


94.5 

40 0 

10.4 

0.000 


0.042 


100 


0.0 

96.7 

40 30 

10.3 

0.076 

0.080 


0 


0.0 


93.6 

41 0 

10.4 

0.000 


0.041 


34 


0.0 

94.5 

41 30 

10.4 

0.052 

0.077 


73 


0.0 


97.3 

42 0 

10.4 

0.000 


0.041 


27 


0.0 

97.9 

42 30 

10.3 

0.060 

0.076 


11 


0.0 


94.7 

43 0 

10.3 

0.000 


0.042 


0 


0.0 

96.0 
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NASA SEATS 


TEST DATE: 

11/20/80 



PROJECT HUMBER: 01-55 

84 -001 


FILE: 

HSEATS5 


TIME 

LOAD 

2 C02 

1 

CO 

ppm 

HCx 

02 DEPL, 2 

SMOKE CELI 

rain sec 

CELL 

CUBE 

CHAMBER 

CIBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

2 TRANS 

43 30 

10,4 

0.076 


0.075 

1 

106 


0.0 


97.7 

44 0 

10.4 


0.005 


0.042 


71 


0.0 

97.0 

44 30 

10.3 

0.052 


0.075 


0 


0.0 


96.3 

45 0 

10.4 


0.000 


0.039 


93 


0.0 . 

98.7 

45 30 

10.3 

0.013 


0.073 


21 


0.0 


99.3 

46 0 

10.3 


0.000 


0.040 


41 


0.0 

100.0 

46 30 

10.3 

0.068 


0.073 


S3 


0.0 


97.1 

47 0 

10.3 


0.000 


0.038 


49 


0.0 

101-2 

47 30 

10.3 

0.013 


0.068 


37 


0.0 


97.2 

48 0 

10.3 


0.000 


0.037 


47 


0.0 

107.9 

48 30 

10.3 

0.100 


0.065 


0 


0.0 


106.1 

49 0 

10.3 


0.084 


0.036 


0 


0.0 

100.1 

49 30 

10.3 

0.116 


0.067 


32 


0.0 


100.0 

50 0 

10.3 


0.000 


0.038 


0 


0.0 

102.4 

50 30 

10.3 

0.005 


o.oe 


104 


0.0 


102-9 

51 0 

10.3 


0.000 


0.039 


91 


0.0 

105.5 

51 30 

10.3 

0.000 


0.061 


36 


0.0 


105.3 

52 0 

10.2 


0.000 


0.039 


0 


0.0 

104.4 

52 30 

10.2 

0.000 


0.061 


76 


0.0 


100.0 

53 0 

10.2 


0.000 


0.041 


0 


0.0 

97.6 

53 30 

10.2 

0.000 


0.062 


18 


0.0 


103.2 

54 0 

10.2 


0.000 


0.039 


36 


0.0 

104.5 

in 

o 

10.2 

0.000 


0.058 


74 


0.0 


105.5 

55 0 

10.2 


0.000 


0.042 


47 


0.0 

103.5 

55 30 

10.2 

0.000 


■ 0.059 


67 


0.0 


106.5 

56 0 

10.2 


0.000 


0.041 


31 


0.0 

105.4 

56 30 

10.2 

0.000 


0.056 


33 


0.0 


100.0 
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NASA SEAT #S 


TEST DATE: 

11/21/80 



PROJECT } 

DUMBER: 01- 

-5534-001 


FILE: 

NSEATS6 


TIME 

LOAD 

1 

C02 

X 

CO 

ppm 

HCx 

02 DEPL, : 

SMOKE CELl 

am sec 

CELL 

CUBE 

CHAMBER 

CUK 

CHAMBER 

CUK 

CHAMBER 

CUBE 

CHAMBER 

X TRANS 

0 20 

8.7 


0.000 


0.000 


0 


0.0 

95.2 

1 0 

3.7 

0.257 


0.004 


0 


0.2 


108.1 

i 30 

3.5 


0.005 


0.000 


61 


0.0 

72.3 

2 0 

8.4 

0.131 


0.000 


92 


0.1 


54.2 

2 30 

8.1 


0.344 


0.020 


0 


0.4 

29.4 

3 0 

7.9 

0,187 


0.004 


96 


0.2 


13.9 

3 30 

7.5 


0.952 


o.os 


102 


1.3 

20.1 

4 0 

7.3 

0.257 


o.on 


67 


0.2 


25.4 

4 30 

5.5 


1.172 


0.079 


231 


1.4 

25.0 

S 0 

5.1 

0.234 


0.012 


48 


0.3 


37.0 

£ 30 

6.0 


1.216 


0.075 


82 


1.6 

48.6 

6 0 

5.9 

0.242 


0.015 


99 


0,3 


58.5 

S 30 

6.5 


1.172 


0.058 


175 


1.4 

72.0 

7 0 

5.5 

0.213 


0.015 


108 


0.4 


58.4 

7 30 

6.5 


0.386 


0.097 


60 


1.2 

74.3 

3 0 

6.4 

0.194 


0.018 


0 


0.3 


80.0 

3 30 

5.4 


0.675 


0.114 


158 


1.0 

81.0 

9 0 

5.3 

0.155 


0.021 


US 


0.3 


34.6 

9 30 

6.3 


0.583 


0.112 


35 


0.9 

34.0 

10 0 

5.2 

0.155 


0.023 


IS 


0.3 


92.1 

10 30 

5.3 


0.596 


0.108 


98 


0.7 

93.2 

11 0 

6.3 

0.139 


0.024 


106 


0.2 


94.1 

U 30 

6.3 


0.438 


0.102 


24 


0.6 

92-7 

12 0 

6.3 

0.108 


0.024 


27 


0.2 


97.1 

12 30 

6.3 


0.359 


0.055 


20 


0.5 

94.5 

13 0 

6.2 

O.lli 


0.023 


0 


0.2 


100.0 

13 30 

5.3 


0.187 


0.071 


101 


0.3 

100.0 

14 0 

5.3 

0.123 


0.022 


85 


0.1 


104.5 

14 30 

6.2 


0.171 


0.057 


0 


0.2 

100.6 

IS 0 

6.2 

0.092 


0.024 


0 


0.1 


104.7 

15 30 

6.2 


0.131 


0.048 


0 


0.2 

104.9 

15 0 

5.2 

0.068 


0.021 


98 


0.1 


104.6 

IS 30 

5.2 


0.116 


0.038 


4 


0.1 

101.1 

17 0 

6.2 

0.060 


0.020 


55 


0.1 


100.2 

17 30 

5.3 


0.068 


0.038 


79 


0.1 

109.3 

13 0 

5.2 

0.060 


0.020 


92 


0.0 


105.9 

18 30 

6.2 


0.044 


0.022 


0 


0.0 

104,1 

19 0 

5.2 

0.060 


0.019 


31 


0.0 


103.3 

19 30 

6.2 


0.052 


0.026 


0 


0.0 

105.7 

20 0 

6.2 

0.052 


0.020 


95 


0.0 


105.3 

20 30 

6.2 


0.044 


0.023 


0 


0.0 

106.5 

21 0 

5.2 

0.052 


0.021 


0 


0.0 


103.7 

21 30 

6.2 


0.060 


0.024 


35 


0.0 

108.7 
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NASA SEAT #S 


TEST DATE: ll/SiySO PROJECT NUMBER: 01-S84-001 FILE: NSEATSS 


TIME 

LOAD 

Z C02 

2 

CO 

ppm 

HCx 

02 OEPL, 1 

SMOKE CEL 

min sec 

CELL 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

2 TRANS 

22 0 

6.2 

0.060 


0.021 


18 


0.0 


104.6 

22 30 

6.2 


0.044 


0.021 


84 


0.0 

107.3 

23 0 

6.2 

0.060 


0.020 


0 


0.0 


103.4 

23 30 

6.2 


0. 036 


0.022 


U 


0.0 

106.6 

24 0 

6.3 

0. 060 


0.020 


88 


0.0 


110.4 

24 30 

6.2 


0.044 


0.022 


0 


0.0 

104.9 

2S 0 

6.2 

0.068 


0.023 


0 


0.0 


106.8 

25 30 

6. w* 


0.044 


0.021 


94 


0.0 

107.4 

26 0 

6.2 

0.068 


0.022 


0 


0.0 


101-8 

26 30 

6.2 


0.052 


0.024 


0 


0.0 

103.7 

27 0 

6.2 

0.084 


0.022 


0 


0.0 


105. 0 

27 30 

6.2 


0.060 


0.020 


54 


0.0 

100.3 

ru 

CO 

o 

6.2 

0.084 


0.022 


0 


0.0 


99.2 

2S 30 

6.2 


0.052 


0.021 


0 


0.0 

101.1 

29 0 

6.3 

0.084 


0.023 


48 


0.0 


100.0 

29 30 

6.3 


0.052 


0.021 


76 


0.0 

106.6 

30 0 

6.2 

0.076 


0.022 


0 


0.0 


104.4 

30 30 

6.3 


0.060 


0.022 


94 


0.0 

107.1 

31 0 

6.2 

0.084 


0.020 


0 


0.0 


101.8 

31 30 

6.2 


0.044 


0.019 


13 


0.0 

102.1 

32 0 

6.3 

0.060 


0.019 


22 


0.0 


103.0 

32 30 

6.3 


0.036 


0.019 


89 


0.0 

108.7 

33: 0 

6.2 

0.044 


0.022 


0 


0.0 


107.9 

33 30 

6.3 


0.036’^ 


0.021 


90 


0.0 

108.1 

34 0 

6.3 

0.060 


0.020 


16 


0.0 


102.4 
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NASA SEATS #T 


TEST DATE: 

11/19/80 



PROJECT NUMBER: 01-55 

o 

o 

1 

CO 


file; 

NSEATS7 


TIME 

LOAD 

2 

COE 

z 

CO 

ppa 

HCi 

02 DEPL, Z 

SMOKE CELI 

iin sec 

CELL 

CIBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

Z TRANS 

0 30 

5.4 

0.000 


0,000 


104 


0.0 


97.6 

1 0 

5.4 


0.257 


0.005 


0 


0.3 

98.4 

1 30 

5.3 

0.005 


0.000 


103 


0.0 


97.7 

2 0 

S.S 


0.155 


0.000 


3E 


0.2 

83.1 

2 30 

6.2 

0.628 


0.009 


46 


0.7 


80.0 

3 0 

5.9 


0.265 


0.007 


50 


0.2 

80.2 

3 30 

5.5 

1.137 


0.023 


73 


1.3 


84.3 

4 0 

5.4 


0.352 


0.016 


59 


0.5 

84.8 

4 30 

5,3 

i.094 


0.033 


24 


1.4 


85.6 

5 0 

5.3 


0.344 


0.022 


29 


0.6 

89.3 

5 30 

5.2 

0.993 


0.045 


112 


1-4 


94.0 

S 0 

5.2 


0.297 


0.032 


0 


0.6 

91.5 

6 30 

5.2 

0.993 


0.060 


68 


1.4 


93.6 

7 0 

5.2 


0.249 


0.036 


98 


0.6 

95.1 

7 30 

5.2 

0.620 


0.078 


25 


1.1 


93.4 

8 0 

5.2 


0.202 


0.043 


9 


0.5 

90.6 

8 30 

5.1 

0.438 


0.074 


108 


0.7 


97.3 

9 0 

5.1 


0.155 


0.043. 


9 


0.2 

95.0 

9 30 

5.2 

0.299 


0.062 


123 


0.4 


96.9 

iO 0 

5.1 


0.108 


0.041 


41 


0.2 

98-3 

10 30 

5.1 

0.218 


0.053 


8 


0.3 


97.7 

11 0 

5.2 


0.092 


0.038 


51 


0.1 

100.0 

U 30 

5.1 

,0.131 


0.046 


0 


0.2 


97.8 

12 0 

5.2 


0.068 


0.037 


69 


0.1 

100.0 

12 30 

5.2 

0.100 


0.041 


80 


0.1 


98.1 

13 0 

5.2 


0.076 


0.037 


14 


0.0 

102.7 

13 30 

5.1 

0.060 


0.038 


0 


0.0 


103.5 

14 0 

5.1 


0.052 


0.035 


0 


0.0 

99.7 

14 30 

5.2 

0.044 


0.034 


6 


0.0 


100.2 

IS 0 

5.2 


0.044 


0.038 


105 


0.0 

99.7 

15 30 

5.1 

0.021 


0.036 


0 


0.0 


95.2 

16 0 

5.1 


0.052 


0.033 


0 


0.0 

95.5 

IS 30 

5.2 

0.013 


0.030 


101 


0.0 


100.0 

17 0 

5.1 


0.044 


0.034 


0 


0.0 

99.1 

17 30 

5.2 

0.005 


0.030 


0 


0.0 


105.3 

18 0 

5.2 


0.044 


0.030 


1£ 


0.0 

104.0 

IS 30 

5.1 

0.013 


0.030 


9 


0.0 


100.0 

19 0 

5.1 


0.052 


0.031 


0 


0.0 

99.5 

19 30 

5.1 

0.005 


0.031 


0 


0.0 


101.3 

20 0 

5.2 


0.036 


0.033 


22 


0.0 

100.0 

20 30 

5.2 

0.005 


0.032 


100 


0.0 


101.1 

21 0 

5.2 


0.023 


0.034 


81 


0.0 

95.3 

21 30 

5.1 

0.000 


0.030 


0 


0.0 


97.0 
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NASA SEATS • #T 


TEST DATE; 

U/ 19/80 



PROJECT NUMBER: 01' 

-5584-001 


FILE: 

N SEATS? 


TIME 

LOAD 

2 COS 

2 CO 

PPB 

HCx 

02 DEPL, 2 

SMOKE CEL 

Bin sec 

CELL 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

2 TRANS 

22 0 

5.1 


0,013 


0.033 


0 


0.0 

95.6 

22 30 

5.1 

0.000 


0.027 


0 


0.0 


97.9 

23 0 

5.2 


0.028 


0.027 


99 


0.0 

99.3 

23 30 

5.1 

0.000 


0.023 


40 


0.0 


101.1 

24 0 

5.2 


0.021 


0.023 


79 


0.0 

104.9 

24 30 

5.1 

0.005 


0.020 


60 


0.0 


104.2 

25 0 

5.2 


0.036 


0.023 


0 


0.0 

99.4 

25 30 

5.2 

0.005 


0.020 


26 


0.0 


97.0 

26 0 

5.2 


0.052 


0.021 


79 


0.0 

93.6 

26 30 

5.2 

0.005 


0.018 


20 


0.0 


97.9 

27 0 

5,2 


0.028 


0.018 


48 


0.0 

95.1 

27 30 

5.2 

0.000 


0.014 


69 


0.0 


95.5 

28 0 

5.2 


0,028 


O.OIS 


0 


0.0 

100.3 

28 30 

5.1 

0.000 


0.012 


0 


0.0 


98.7 

29 0 

5.2 


0.021 


0.013 


0 


0.0 

98.5 

29 30 

5.1 

0.000 


0.010 


0 


0.0 


93.3 

30 0 

5.2 


0.021 


0.008 


28 


0.0 

97.8 

30 30 

3.6 

0,000 


0..004 


0 


0.0 


101.0 

31 0 

3.6 


0.036 


0.005 


18 


0.0 

100.0 

31 30 

3.6 

0.028 


0.000 


90 


0.0 


101.4 

32 0 

3.6 


0.000 


0.000 


12 


0.0 

96.0 

32 30 

3.6 

0.000 


0.000 


2 


0.0 


95.2 

33 0 

3.6 


0.000 


0.000 


0 


0.0 

99.0 

33 30 

3.6 

0.000 


0.000 


77 


0.0 


95.0 

34 0 

3.6 


0.000 


0.000 


5 


0.0 

97.3 
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NASA SEAT t» 8 


TEST DATE: 

11/25/80 



PROJECT i 

DUMBER: ' 

01-5584-001 


FILE: 

NSEATS8 


TIME 

LOAD 

2 

C02 

1 CO 

ppm 

HCx 

02 DEPL, 1 

SMOKE CEL! 

iin sec 

CELL 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

2 TRANS 

0 30 

6.S 

0.000 


0.000 


U 


0.0 


100.0 

1 0 

6.5 


0.085 


0.000 


59 


0.0 

100.0 

1 30 

6.3 

0.107 


0.002 


0 


0.0 


21.4 

2 0 

5.0 


0.046 


0.000 


41 


0.0 

16.7 

2 30 

5.7 

1.190 


0.024 


13 


1.5 


18.1 

3 0 

5.S 


0.295 


0.007 


64 


0.3 

18.4 

3 30 

5.1 

0.760 


0.025 


42 


1.0 


15.2 

4 0 

4.7 


0.558 


0.020 


46 


0.7 

13.4 

4 30 

4.6 

0.321 


0.059 


97 


1.2 


13.9 

5 0 

4.7 


0.319 


0.047 


128 


1.1 

13.1 

5 30 

4.9 

0.969 


0.065 


UO 


1.2 


3.4 

S 0 

4.6 


0.830 


0.060 


198 


1.0 

6.3 

6 30 

4.3 

1.052 


0.088 


326 


1.4 


6.9 

7 0 

4.3 


0.935 


0.085 


296 


1.5 

7.7 

7 30 

4.2 

0.322 


0.111 


244 


1.3 


9.7 

3 0 

4.2 


0.812 


0.096 


335 


1.3 

9.7 

3 30 

4.1 

0.638 


0.105 


308 


1.0 


11.6 

9 0 

4.1 


0.629 


0.086 


329 


1.0 

13.9 

9 30 

4.1 

0.358 


0. 066 


314 


0.6 


14.3 

10 0 

4.0 


0.554 


0.086 


234 


0.9 

15.7 

10 30 

4.0 

0.248 


0.044 


152 


0.5 


17.6 

U 0 

4.0 


0.383 


0.058 


167 


0.6 

17.3 

11 30 

4.0 

0.200 


0.031 


108 


0.4 


18.4 

12 0 

4.0 


0.331 


0.049 


255 


0.6 

19.0 

12 30 

4.0 

0.178 


0.033 


203 


0.3 


17.9 

13 0 

3.9 


0.203 


0.034 


92 


0.4 

13.0 

13 30 

3.9 

0.129 


0.018 


136 


0.3 


17.0 

14 0 

3.9 


0.175 


0.030 


85 


0.3 

18.2 

14 30 

3.3 

0.105 


0.026 


102 


0.2 


17.7 

IS 0 

3.3 


0.119 


0.021 


189 


0.3 

17.4 

IS 30 

3.3 

0.101 


0.023 


231 


0.2 


15.7 

16 0 

3.7 


0.139 


0.032 


114 


0.2 

16.3 

16 30 

3.6 

0.146 


0.032 


132 


0.2 


16.6 

17 0 

3.6 


0.174 


0.030 


120 


0.2 

15.9 

17 30 

3.6 

0.293 


0.052 


276 


0.3 


17.3 

18 0 

3.S 


0.211 


0.035 


178 


0.3 

17.3 

18 30 

c 

w 

0.234 


0.039 


156 


0.3 


13.1 

19 0 

4 


0.307 


0.050 


147 


0.4 

18.2 

19 30 

3.4 

0.253 


0.040 


120 


0.3 


18.9 

20 0 

3.4 


0.290 


0.047 


112 


0.4 

20.3 

20 30 

3.4 

0.205 


0.042 


74 


0.3 


20.5 

21 0 

3.3 


0.278 


0.050 


36 


0.4 

21.0 

21 30 


0.175 


0.043 


33 


0.2 


22.1 


PAGE 2 


TEST DATE: 

TIME 
oil) sec 


22 0 

22 30 

23 0 

23 30 

24 0 

24 30 

25 0 
25 30 

25 0 

26 30 

27 0 

27 30 

28 0 

28 30 

29 0 

29 30 

30 0 

30 30 

31 0 

31 30 

32 0 

32 30 

33 0 

33 30 

34 0 



NASA 

SEAT 

*ts 







il/25/80 



PROJECT 1 

dumber: 01- 

-5584-001 


FILE: 

HSEATS8 


LOAD 

2 C02 

2 CO 

ppm 

HCx 

02 OEPL, 2 

SMOKE CEL] 

CELL 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

2 TRANS 

3.4 


0.211 


0.044 


73 


0.3 

22.0 

3,4 

0.137 


0.039 


40 


0.2 


22.3 

3.4 


0.164 


0.038 


102 


0.2 

21.9 

3-4 

0.072 


0.019 


108 


0.1 


22.3 

3.4 


0.159 


0.035 


92 


0.2 

22.7 

3.4 

0.081 


0.015 


24 


0.0 


22.3 

3.3 


0.138 


0.022 


46 


0.1 

22.1 

3.4 

0.085 


0.005 


3 


0.0 


22-8 

3.4 


0.147 


0.015 


81 


0.1 

22-6 

3.4 

0.065 


0.003 


0 


0.0 


22.6 

3.4 


0.116 


0.009 


25 


0.0 

22-5 

3.3 

0.101 


0.000 


19 


0.0 


22.5 

4 


0.106 


0.004 


71 


0.0 

22-5 

3.3 

0.030 


0.000 


19 


0.0 


22-7 

3.4 


0.050 


0.002 


104 


0.0 

24.1 

3.3 

0.069 


0.000 


56 


0.0 


23.1 

3.4 


0.114 


0.001 


31 


0.0 

23.7 

3.4 

0.055 


0.000 


47 


0.0 


23.5 

3.4 


0.053 


0.000 


0 


0.0 

26.4 

3.4 

0.000 


0.000 


0 


0.0 


• 26.1 

3.4 


0.000 


0.000 


99 


0.0 

24.7 

3.3 

0.000 


0.000 


92 


0.0 


26.1 

3.3 


0.000 


0.000 


97 


0.0 

26.0 

3.3 

0.000 


0.000 


2 


0.0 


26.2 

3.3 


0.000 


0.000 


20 


0.0 

25.4 


fO cn 
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NASA SEAT 


TEST DATE; 

U/24/80 



TIME 

LOAD 

Z 

C02 

SlT) 

sec 

CELL 

CUBE 

CHAMBER 

0 

30 

12.8 

0.043 


1 

0 

12.8 


0.243 

1 

30 

12.7 

0.041 


2 

0 

12.0 


0.153 

2 

30 

U.l 

3.191 


3 

0 

10.4 


0.271 

3 

30 

9.5 

3.483 


4 

0 

9.1 


0.323 

4 

30 

3.6 

3.021 


5 

0 

3.2 


0.394 

5 

30 

7.8 

2.688 


6 

0 

7.4 


0.333 

6 

30 ■ 

7.2 

2.415 


7 

0 

6.3 


0.276 

7 

30 

6.5 

2.389 


8 

0 

6.3 


0.247 

3 

30 

6.0 

2.494 


9 

0 

5.8 


0.256 

9 

30 

5.6 

2.316 


10 

0 

5.4 


0.227 

10 

30 

5.2 

1-800 


U 

0 

5.1 


0.197 

U 

30 

5.0 

1.378 


12 

0 

4.9 


0.172 

12 

30 

4.3 

1-270 


13 

0 

4.7 


0.197 

13 

30 

4.7 

1.022 


14 

0 

4.6 


0.158 

14 

30 

4.5 

0.885 


15 

0 

4.4 


0.162 

15 

30 

4.3 

0.774 


16 

0 

4.3 


0.162 

16 

30 

4.2 

0.749 


17 

0 

4.1 


0.172 

17 

30 

4.0 

0.767 


18 

0 

3.9 


0.168 

18 

30 

3.8 

0.720 


19 

0 

3.3 


0.154 

19 

30 

3.7 

0.551 


20 

0 

3.7 


0.147 

20 

30 

3.7 

0.523 


21 

0 

3.6 


0.137 

21 

30 

3.6 

0.473 



#3 

PROJECT NW1EER: 01-E534-001 


r 

CO 

PPa 

HCx 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

0.002 

O.OU 

0 

34 

0.002 

0.008 

6 

0 

0.427 

0.030 

1165 

160 

0.557 

0.045 

2437 

235 

0.455 

0.047 

1647 

262 

0.372 

0.044 

1290 

164 

0.401 

0.040 

1799 

234 

0.392 

0.041 

1801 

317 

0.360 

0.039 

1611 

222 

0.419 

0.036 

1810 

359 

0.294 

0.030 

1351 

340 

0.220 

0.028 

791 

277 

0.202 

0.029 

781 

167 

0.159 

0.021 

628 

204 

0.123 

0.021 

^6 

125 

0.114 

0.019 

446 

159 

0.110 

0.020 

366 

136 

0.113 

0.018 

429 

161 

0.115 

0.021 

326 

182 

0.091 

0.021 

298 

144 

0. 088 

0.021 

307 

60 

0.087 


517 



FILE: NSEATS9 

02 DEPL, Z SMOKE CELl 
CUBE CHAMBER Z TRANS 


0.0 

0.0 

3.4 

4.8 

4.0 

3.5 

3.3 

3.4 

3.4 

3.0 

2.5 

1.9 

1.8 

1.5 
1.4 
1.2 

1.1 
1.1 
1-1 
0.3 


0.7 


0.7 


0.1 

0.0 

0.2 


0.4 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 


0.5 

0.5 

0.4 

0.4 

0.4 

0.3 

0.3 

0.3 


0.2 


0.2 


99.5 

100.0 

36.5 

4.4 

3.4 
O.S 

1.4 
0.7 
2.0 
2.9 
4.3 

4.2 

7.2 
3.0 

14. 
14. 
19. 

14.7 

15.0 

20.9 
21-5 

23.0 

21.0 

27.7 

32.6 

34.6 

37.7 
37.4 

34.3 

37.7 

39.9 

40.4 

42.0 

35.6 

42.3 
31-7 

41.9 

38.0 

38.7 

52.7 

54.5 

45.5 

57.3 


rx> ru ^ 
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NASA SEAT 


TEST DATE: 

11/24/80 



PROJECT NUMBER: 01 

-5584-001 


FILE: 

HSEATS9 


TIME 

LOAD 

z 

C02 

y 

CO 

PP« 

HCx 

02 OEPL, : 

SMOKE CEL! 

lin sec 

CELL 

CIBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUH 

CHAMBER 

: TRANS 

22 0 

3.6 


0.142 


0.021 


81 


0.2 

58.9 

22 30 

3.5 

0.419 


0.066 


334 


0.5 


54.9 

23 0 

3.6 


0.185 


0.020 


87 


0.2 

52.8 

23 30 

3.5 

0.348 


0.071 


506 


0.4 


63.9 

24 0 

3.5 


0.157 


0.022 


183 


0.1 

66.1 

24 30 

3.5 

0.278 


0.066 


593 


0.4 


62.2 

2S 0 

3.5 


0.121 


0.021 


104 


0.1 

52.1 

25 30 

3.4 

0.303 


0.080 


690 


0.3 


39.4 

2S 0 

3. 4 


0.080 


0.021 


233 


0.1 

32.1 

26 30 

O ^ 

W • w 

0.410 


0.143 


13S6 


0.5 


16.8 

27 0 

3.2 


0.153 


0.018 


195 


0.1 

15.1 

27 30 

3.1 

0.525 


0.116 


790 


0.6 


20.1 

28 0 

3.1 


0.143 


0.020 


130 


0.1 

17.6 

29 30 

3.0 

0.497 


0.110 


775 


0.6 


29.3 

29 0 

3.0 


0.101 


0.022 


234 


0.1 

30.4 

29 30 

2.9 

0.493 


0.108 


514 


0.6 


32.7 

30 0 

2.9 


0.092 


0.022 


136 


0.1 


30 30 

2-9 

0.434 


0.088 


384 


0.6 


44.3 

31 0 

2.3 


0.079 


0.023 


200 


0.1 

43.2 

31 30 

2.3 

0.388 


0.079 


296 


0.5 


53.0 

32 0 

2.3 


0.113 


0.019 


87 


0.1 

60.1 

32 30 

2.8 

0.350 


0.063 


326 


0.4 


74.0 

33 0 

2.3 


0.124 


0.018 


138 


0.1 

68.9 

33 30 

2.8 

0.237 


0.049 


311 


0.2 


79.2 

34 0 

2.8 


0.133 


0.018 


163 


0.1 

75.2 

34 30 

2.3 

0.216 


0.044 


228 


0.2 


S.4 

35 0 

2.7 


0.104 


0.014 


149 


0.0 

76.2 

35 30 

2.7 

0.185 


0.037 


234 


0.2 


81.9 

36 0 

2.7 


0.064 


0.013 


146 


0.0 

78.5 

36 30 

2.7 

0.193 


0.044 


309 


0.2 


83.7 

37 0 

2.7 


0.066 


0.012 


25 


0.0 

33.5 

37 30 

2.7 

0.262 


0.040 


194 


0.2 


88.0 

38 0 

2.7 


0.053 


0.010 


132 


0.0 

• 79.6 

38 30 

2.5 

0.256 


0.039 


106 


0.3 


82.9 

39 0 

2.5 


0.036 


0.008 


33 


0.0 

31.3 

39 30 

2.5 

0.224 


0.034 


202 


0.2 


37.2 

40 0 

2.5 


0.044 


0.008 


53 


0.0 

88.4 

40 30 

2.5 

0.115 


0.019 


104 


0.1 


38.5 

41 0 

2.5 


0.085 


0.006 


118 


0.0 

34.6 

41 30 

2.5 

0.121 


0.015 


64 


0.1 


39.3 

42 0 

2.5 


0.067 


0.007 


84 


0.0 

99.3 

42 30 

2.5 

0.139 


0.010 


25 


0.0 


98.2 

43 0 

2.5 


0. 088 


0.005 


0 


0.0 

94.5 
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NASA SEAT 


TEST DATE: U/24/80 PROJECT NUMBER: 01-B584-001 FILE: NSEATS9 


TIME 

LOAD 

y 

COE 

1 

CO 

PPIS 

HCx 

02 OEPL, : 

SMOKE CELl 

Bin sec 

CELL 

CUBE 

CHAMBER 

CUBE 

CHAMBER 

CUBE 

CHAMBER 


CHAMBER 

7 . TRANS 

43 30 

2.6 

0.095 


0.008 


126 


0.0 


98.0 

44 0 

2.5 


0.124 


0.005 


0 


0.0 

95.9 

44 30 

2.6 

0.149 


0.007 




0.0 


99.5 

45 0 

2.6 


0.089 


0.005 


101 


0.0 

94.5 

45 30 

2.5 

0.059 


0.004 


117 


0.0 


96.0 

46 0 

2.6 


0.021 


0.004 


87 


0.0 

100.0 

46 30 

2.6 

0.005 


0.004 


116 


0.0 


98.4 

47 0 

2.6 


0.004 


0.002 


62 


0.0 

99.4 

47 30 

2.6 

0.005 


0.002 


0 


0.0 


98.4 

48 0 

2.6 


0.000 


0.002 


106 


0.0 

96.3 

48 30 

2.6 

0.012 


0.000 


no 


0.0 


97.3 

49 0 

2.5 


0.005 


0.000 


2 


0.0 

100.0 

49 30 

2.6 

0.047 


0.001 


57 


0.0 


100.0 

50 0 

2.6 


0.047 


0.000 


67 


0.0 

100.0 

50 30 

2.6 

0.034 


0.000 


23 


0.0 


100.0 

51 0 

2.6 


0.073 


0.001 


18 


0.0 

100.0 

51 30 

2.6 

0.077 


0.002 


0 


0.0 


96.8 

52 0 

2.6 


0.070 


0.002 


6 


0.0 

100.0 

52 30 

2.5 

0.064 


0.000 


0 


0.0 


100.0 

53 0 

2.6 


0.035 


0.000 


0 


0.0 

100.0 

53 30 

2.6 

0.031 


0.000 


60 


0.0 


100.0 


PAGE NO. 1 

NASA BASEl-INE SEAT 


TTMC 

MIN SEC 

LOAD 

CELL 

COE 7. 

CO X 

0 5 

92.39 

0.000 

0.012 

0 34 

92.31 

0.000 

0.012 

1 4 

91.86 

0.585 

0.178 

1 33 

91.36 

2.162 

0.351 

2 3 

90.96 

2.679 

0.458 

2 33 

90.55 

3.069 

0.554 

3 2 

90.09 

3.303 

0.610 

3 32 

89. S9 

3.487 

0.636 

4 1 

89. 2S 

3.578 

0.657 

4 31 

38.88 

3.600 

0.668 

5 0 

88.50 

3.478 

0.635 

5 30 

38.20 

3.503 

0.615 

6 0 

87.89 

3.354 

0.555 

5 29 

87.64 

3.194 

0.507 

6 59 

87.42 

3.087 

0.467 

7 28 

87.22 

2.976 

0.431 

7 58 

87.01 

2.815 

0.396 

8 27 

86.87 

2.596 

0.363 

8 57 

86.66 

2.312 

0.329 

9 25 

86.51 

2.025 

0.298 

9 56 

86.46 

1.823 

0.273 

10 25 

86.32 

1.634 

0.253 

10 3S 

86.29. 

1.579 

0.247 

10 55 

36.29 

1.509 

0.231 

U 5 

86.26 

1.499 

0.225 

U 25 

36.21 

1.438 

0.215 

11 34 

86.14 

1.366 

0.209 

12 4 

36.10 

1.216 

0.188 

12 33 

36.10 

1.040 

0.168 


35.83 

0.892 

0.153 

13 32 

95.37 

0.759 

0.137 

ftl 

35.34 

0.682 

0.125 

14 31 

85.74 

0.693 

0.119 

IS 1 

85.79 

0.622 

0.112 

IS 30 

85.74 

0.551 

0.106 

IS 0 

85.72 

0.479 

0.098 

IS 29 

35.75 

0.383 

0.088 

IS 59 

35.58 

0.315 

0.082 

17 28 

85.73 

0.378 

0.077 

17 58 

85.70 

0.299 

0.078 

13 27 

35.66 

0.306 

0.076 

18 56 

35.69 

0.303 

0.071 

19 2S 

35.65 

0.278 

0.065 

19 55 

35.66 

0.248 

0.059 


TEST SJ. - J.OW 


02 I SMOKE CELL 


PPM 

CHX PPM 

DEP 

1 TRANS 

0 

4 

0.00 

99.92 


49 

0.00 

52.91 

38 

247 

0.73 

8.03 

128 

1071 

2.98 

6.99 

147 

1685 

3.77 

5.78 

156 

2456 

4.15 

3.72 

ISO 

2665 

4.50 

1.83 

163 

2310 

4.82 

0.73 

168 

3086 

5.05 

1.22 

169 

3425 

5.14 

1.11 

Iffi 

3458 

4.97 

1.51 

165 

3505 

5.08 

1.69 

162 

3161 

4.59 

2.69 

161 

2672 

4.34 

3.38 

166 

2423 

4.30 

5.70 

167 

2110 

4.09 

9.00 

173 

1979 

3.39 

3.32 

171 

1308 

3.54 

10.74 

162 

1613 

3.22 

9.72 

149 

1510 

2.37 

11.45 

138 

1489 

2.58 

13.62 

129 

1417 

2.37 

15.26 

127 

1394 

2.31 

17.75 

124 

1321 

2.19 

13.48 

123 

1299 

2.17 

19.61 

120 

1240 

2.11 

21.67 

119 

1173 

2.07 

24.08 

109 

1075 

1.35 

27.40 

98 

1055 

1.68 

31.31 

92 

940 

1.59 

31.92 

36 

830 

1.39 

36.62 

78 

747 

1.34 

41.23 

75 

629 

1.31 

46.54 

71 

664 

1.27 

51.56 

66 

612 

1.19 

59.98 

61 

553 

1.15 

59.87 

55 

492 

0.77 

66.01 

51 

412 

0.79 

66.48 

46 

477 

0.76 

72.46 

44 

483 

0.80 

70.70 

42 

459 

0.80 

74.00 

39 

414 

0.77 

74.13 

37 

348 

0.76 

79.41 

35 

332 

0.74 

31.56 


OJ cu 
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PAGE NO. 2 


NASA 


BASELINE SEAT TEST # J. 


low 


TIME 
MIN SEC 

20 5 
0 25 
0 34 

21 3 


LOAD 

CELL 

COE 2 

CO 7 . 

NOX PPM 

CHX PPM 

02 7 . 
DEP 

SMOU CELL 
1 TRANS 

85.68 

0.239 

0.059 

34 

379 

0.73 

84.86 

85.68 

0.194 

0.057 


338 

0.71 

84.91 

35.63 

0.177 

0.055 

32 

334 

0.76 

84.98 

35.64 

0.136 

0.051 

30 

314 

0.60 

89.33 
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NASA BASELINE SEAT TEST 


tt2 


iOW 


TIME 
MIN SEC 

LOAD 

CELL 

C02 1 

CO 1 

NOX PPH 

CHX PPM 

02 2 
DEP 

SMOKE CELl 
1 TPj^NS 

0 30 

96.01 

0.000 

0.007 

17 

47 

0.00 

34. 0€ 

1 0 

95. S4 

0.000 

0.017 

16 

151 

0.11 

( m 

1 30 

95.05 

2.023 

0.264 

111 

936 

2.28 

3. 78 

2 0 

94. SO 

3.032 

0.492 

156 

1706 

4.11 

2.90 

2 30 

94.11 


0.550 

189 

1989 

4.68 

1.87 

3 0 

93. SO 

3.611 

0.592 

202 

2487 

5.17 

1.18 

3 30 

93.17 

3.729 

0,630 

210 

2383 

5.46 

1.64 

4 0 

92.75 

3.802 

0.701 

193 

3072 

5.72 

1.60 

4 30 

91« 66 

3.906 

0.700 

171 

3083 

6.10 

2.93 

£ 0 

91.54 

3.390 

0.60E 

144 

2716 

5.53 

5.42 

5 30 

91.30 

2.940 

0.545 

123 

2557 

5.06 

7.83 

6 0 

91.11 

2.429 

0.442 

112 

2232 

3.67 

U.54 

5 30 

91.03 

2.393 

0.400 

109 

1936 

3.53 

17.67 

7 0 

90.80 

2.542 

0.386 

115 

1714 

3.75 

24.16 

7 30 

90. S2 

2.570 

0.360 

120 

1422 

3.41 

20.12 

8 0 

90.46 

2.326 

0.354 

115 

1484 

3.39 

16.38 

8 30 

90.32 

2.236 

0.348 

in 

1587 

3.36 

16.00 

9 0 

90.23 

2.015 

0.327 

107 

1632 

2.93 

14.51 

9 30 

90.06 

1.993 

0.331 

107 

1642 

3.01 

15.20 

10 0 

89.94 

1.917 

0.310 

U1 

1542 

3.06 

15.56 

10 30 

89.34 

1.823 

0.302 

109 

1529 

2.92 

16.02 

U 0 

39.73 

1-726 

0.294 

103 

1430 

2-74 

17.71 

11 30 

39. S5 

1-612 

0.279 

97 

1325 

2.29 

14.57 

12 0 

89.48 

1-662 

0.297 

98 

1320 

2.48 

15.75 

12 30 

37.92 

1.370 

0.290 

106 

1319 

2.30 

21.91 

13 0 

37.75 

2.365 

0.325 

117 

1303 

3.26 

20.00 

13 30 

37.57 

2-492 

0.336 

121 

1281 

3.47 

21.31 

14 0 

37.37 

2.596 

0.355 

122 

1366 

3. 64 

24.62 

14 30 

37.26 

2.360 

0.334 

114 

1234 

3.54 

25.10 

IS 0 

87. IS 

2.220 

0.321 

109 

1235 

3.30 

21.79 

IS 30 

37.03 

2.120 

0.319 

106 

1247 

3.26 

25.73 

IS 0 

86.96 

2.058 

0.302 

105 

1215 

2.47 

25.93 

16 30 

36.38 

1.311 

0.279 

95 

1087 

2.33 

28.51 

17 0 

86.37 

1.660 

0.264 

90 

1095 

2-29 

26.73 

17 30 

36.74 

1.479 

0.255 

84 

1088 

2.16 

27.73 

18 0 

36. S7 

1.369 

0.237 

79 

1053 

2.04 

27.29 

18 30 

36.57 

1.376 

0.244 

33 


2-10 

22.94 

19 0 

36.50 

1.388 

0.250 

32 

1218 

2.18 

19.76 

19 30 

36.42 

1.331 

0.247 

78 

1245 

2.12 

21-52 

20 0 

36.36 

1.318 

0.248 

75 

1251 

2.06 

18.32 

20 30 

36.31 

1.345 

0.242 

72 

1294 

2.05 

19.77 

21 0 

36.24 

1.334 

0.242 

69 

1278 

2.03 

19.17 

21 30 

36.26 

1.299 

0.239 

68 

1254 

1-96 

19.68 

22 0 

36.14 

1.313 

0.226 

68 

U71 

2.09 

20.34 
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. c 




NASA 

BASEL INE 

SEA T 

TEST 

«£ - 

low 


TIME 

LOAD 





02 Z 

SMOKE CELL 

MIN 

SEC 

CELL 

C02 2 

CO z 

NOX PPM 

CHX PPM 

DEF 

Z TRANS 

22 

30 

86.10 

1.254 

0.209 

69 

971 

1.32 

20.39 

23 

0 

36.00 

1.203 

0.202 

71 

1021 

1.35 

21.75 

23 

30 

86.02 

i.143 

0.197 

64 

321 

1.41 

24.96 

24 

0 

35.36 

1.046 

0.185 

59 

770 

1.41 

24.57 

24 

30 

85.36 

0.973 

0.180 

56 

811 

1.45 

28.25 

25 

0 

85.76 

0.933 

0.168 

55 

736 

1.61 

31.33 

25 

30 

85.77 

0.210 

0.064 

27 

395 

0.54 

35.32 

26 

0 

35.76 

0.357 

0.095 

33 

492 

0.71 

42.09 

26 

30 

35.66 

0.430 

0.099 

37 

427 

1.06 

46.51 

27 

0 

35.68 

0.592 

O.iil 

39 

491 

1.27 

47.74 

27 

30 

85.66 

0.513 

0.103 

36 

550 

1.01 

55.91 

29 

0 

95.63 

0.482 

0.105 

33 

494 

0.26 

56.67 

29 

30 

85.59 

0.626 

0.125 

38 

523 

0.53 

59.63 

29 

0 

35.59 

0.583 

0.119 

37 

544 

0.60 

62.71 

29 

30 

35.57 

0.488 

0.113 

35 

567 

0.49 

68.11 

30 

0 

85.55 

0.382 

0.107 

32 

525 

0.44 

63.62 

30 

30 

85.55 

0.275 

0.101 

29 

538 

0.38 

71.36 

31 

0 

85.51 

0.239 

0.093 

27 

498 

0.32 

74.72 

31 

30 

35.48 

0.209 

0.088 

25 

446 

0.25 

73.80 

32 

0 

35.47 

0.239 

0.076 

22 

400 

0.08 

74.20 

32 

30 

35.49 

0.141 

0.058 

17 

355 

0.14 

70.24 


0 

85.47 

0.158 

0.056 

17 

363 

0.13 

76.58 

33 

30 

35.45 

0.125 

0.052 

16 

329 

0.09 

78.54 

34 

0 

35.41 

0.077 

0.047 

14 

292 

0.07 

82.01 

34 

30 

35.44 

0.053 

0.045 

14 

295 

0.06 

38.02 

35 

0 

35.42 

0.042 

0.043 

13 

294 

0.08 

38.17 

35 

30 

35.42 

0.053 

0.047 

13 

2'S4 

0.13 

90.48 

36 

0 

35.41 

0.076 

0.041 

12 

276 

0.10 

39.76 

36 

30 

85.39 

0.074 

0.036 

11 

262 

0.00 

94.31 
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NASA 

BA SE1_ INE 

SEAT 

TEST 

t*3 - 

iOW 


TIME 

LOAD 





02 Z 

SMOKE CELl 

MIN 

SEC 

CELL 

COE Z 

CO : 

NOX PPM 

CHX PPM 

DEP 

Z TRANS 

0 

30 

92.07 

0.000 

0.000 

0 

26 

0.00 

39.43 

1 

0 

91. 74 

0.321 

0.091 

13 

290 

0.33 

11.54 

1 

30 

90.97 

2.237 

0.399 

100 

879 

2.37 

2,10 

2 

0 

90.38 

4.247 

0.638 

176 

2551 

6.25 

1.04 

2 

30 

90.01 

3.791 

0.607 

146 

1951 

5.38 

1.35 

O 

0 

89.69 

2.358 

0.350 

107 

1337 


2.30 

3 

30 

39.32 

3.399 

0.480 

133 

1520 

4.92 

3.55 

4 

0 

89.02 

2.525 

0.402 

97 

986 

3.52 

5,16 

4 

30 

88.73 

2.652 

0.373 

112 

1296 

3.26 

4.17 

5 

0 

38.46 

3.169 

0.482 

107 

1193 

4.71 

6.76 

s 

30 

88. 2G 

2.067 

0.337 

73 

986 

2.60 

8.13 

6 

1 

88.10 

2.578 

0.386 

88 

1446 

3.68 

10.27 

6 

31 

37.97 

1.937 

0.330 

62 

971 

2.80 

13.32 

7 

i 

87.33 

1.636 

0.253 

65 

U90 

2.41 

13.13 

7 

31 

37.69 

2.127 

0.349 

70 

1256 

3.18 

21.11 

8 

1 

87. SI 

1.453 

0.253 

58 

1122 

2.03 

20.09 

3 

31 

37.34 

2.250 

0.353 

37 

1721 

3.44 

31,47 

9 

1 

37.18 

1. 713 

0.303 

65 

1270 

2.44 

29.06 

9 

31 

37.03 

1.656 

0.255 

75 

1483 

2,45 

37.63 

10 

1 

36.88 

2.289 

0.322 

36 

1223 


23.75 

10 

31 

36.75 

1. 422 

0.220 

62 

921 

1.45 

32.04 

11 

1 

36.64 

1.333 

0.296 

76 

1283 

2.47 

26.38 

11 

31 

86.52 

1.334 

0.255 

51 

1054 

1,60 

23.37 

12 

2 

36.43 

1.137 

0.205 

51 

1264 

1.10 

20.32 

12 

32 

36.33 

1.441 

0.270 

51 

■1251 

2.23 

17.64 

13 

S- 

36.25 

1.014 

0.200 

40 

981 

1.30 

19.91 

13 

32 

36.19 

1.324 

0.244 

52 

1230 

2,10 

24.39 

14 

2 

36.13 

0.975 

0.200 

36 

330 

1.32 

27.35 

14 

32 

36.09 

0.950 

0.179 

40 

966 

0.98 

34.57 

IS 

2 

36.03 

0.390 

0.182 

32 

719 

0.80 

33.47 

IS 

32 

35.94 

1. 013 

0.195 

37 

723 

1.03 

21.90 

16 

2 

35.36 

1.213 

0.216 

47 

778 

1.78 

27.17 

16 

32 

35.78 

1.033 

0.167 

46 

726 

1.40 

23.30 

17 

2 

35.68 

1.102 

0.198 

46 

632 

1.47 

29.73 

17 

32 

85.61 

1.271 

0.224 

55 

791 

1.78 

26.21 

18 

2 

95.46 

1.290 

0.233 

60 

798 

1.91 

24.56 

18 

32 

35.34 

1.396 

0.242 

63 

905 

2,01 

24.30 

19 

2 

35.13 

1.518 

0.256 

71 

1036 

2.21 

17.72 

19 

32 

35.02 

1.685 

0.276 

80 

1161 

2.48 

16.45 

20 

3 

34.37 

1.354 

0.295 

84 

i^OC* 

2.67 

18.13 

20 


34,69 

1.992 

0.301 

39 

1314 

2,96 

17.38 

21 


34.54 

1.454 

0.205 

77 

1087 

2.03 

19.54 

21 


34.41 

1. 716 

0.240 

32 

953 

2.24 

21.51 

22 


34.27 

1.696 

0.240 

32 

992 

2.27 

25.43 
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2 


TIME 
MIN SEC 

NASA BASELINE SEAT 

LOAD 

CELL C02 2 CO 2 

22 

oo 

• 

CD 

1 

1.531 

0.239 

22 

•l 

84.05 

1.579 

0.227 

23 


83.96 

1.482 

0.223 

24 


83.39 

1.355 

0.215 

24 

33 

83.78 

1.203 

0.203 

25 

w 

83.71 

0.993 

0.189 

25 

33 

83.65 

0.965 

0.180 

26 

3 

33.59 

0.961 

0.168 

25 


83.52 

0.398 

0.159 

27 

4 

83.48 

0.301 

0.147 

27 

34 

33.45 

0.737 

0.134 

23 

4 

33.42 

0.714 

0.127 

29 

34 

32.28 

0.556 

0.119 

29 

4 

83.33 

0.576 

0.114 

29 

34 

83.31 

0.495 

0.111 

30 

4 

33.29 

0.449 

0.108 

30 

34 

83.24 

0.460 

0.105 

31 

4 

83.21 

0.390 

0.099 

31 

34 

83.19 

0.344 

0.096 

32 

4 

33.15 

0.341 

0.091 

32 

34 

83.13 

0.435 

0.094 

33 

4 

33.11 

0.399 

0.092 

33 

34 

83.07 

0.368 

0.090 

34 

4 

83.05 

0.388 

0.092 

34 

35 

33.04 

0.372 

0.092 

35 

5 

33.01 

0.317 

0.088 

35 

35 

33.00 

0.309 

0. 086 

36 

c 

82.98 

0.345 

0.083 

36 

25 

82.95 

0.333 

0.083 

37 

5 

82.94 

0.304 

0.075 

37 

35 

82.94 

0.285 

0.069 

38 

5 

32.92 

0.266 

0.065 

38 

35 

92.93 

0.253 

0.060 

39 

5 

82.90 

0.223 

0.053 

39 

25 

82.92 

0.206 

0.052 

40 

5 

32.39 

0.186 

0.049 

40 

35 

82.90 

0.167 

0.044 

41 

5 

82.90 

O 

• 

cn 

0.042 

41 

35 

82.39 

0.103 

0.040 

42 

5 

82.39 

0.080 

0.038 

42 

35 

32.37 

0.070 

0.036 

43 

5 

82.38 

0.060 

0.035 

43 

35 

32.37 

0.040 

0.034 

44 

5 

32.35 

0.063 

0.033 


TEST «3 - low 


NOX PPH 

CHX PPM 

02 r. 

OEP 

SMOKE CE] 
2 TRANS 

78 

995 

2.30 

32.58 

74 

972 

2.20 

33.20 

69 

894 

2.10 

30.93 

64 

956 

1.96 

30.96 

57 

382 

1.79 

26.73 

50 

892 

1.59 

19.93 

46 

901 

1.51 

20.90 

43 

842 

1.41 

25.94 

40 

817 

1.32 

27.04 

37 

784 

1.24 

30.24 

33 

688 

1.11 

39.38 

30 

717 

1.04 

38.43 

28 

536 

0.97 

34.04 

27 

659 

0.92 

42.41 

28 

63:4 

0.92 

43.10 

29 

597 

0.91 

39.31 

28 

577 

0.87 

45.85 

26 

576 

0.32 

48.32 

25 

527 

0.77 

55.66 

24 

524 

0.75 

48.65 

26 

535 

0.77 

48.99 

27 

537 

0.75 

52.20 

25 

464 

0.71 

53.21 

23 

446 

0.68 

47.30 

20 

499 

0.69 

53.13 

18 

456 

0.64 

51.76 

17 

435 

0.61 

56.37 

15 

426 

0.59 

52.50 

14 

402 

0.59 

55.96 

13 

380 

0.54 

64.16 

12 

322 

0.51 

75.37 

11 

311 

0.47 

71.85 

10 

305 

0.43 

80.97 

9 

250 

0.39 

78.42 

8 

259 

0.38 

76.33 

7 

205 

0.3S 

87.93 

6 

253 

0.32 

85.07 

6 

254 

0.31 

91.94 

5 

239 

0.29 

38.46 

5 

288 

0.27 

84.16 

5 

286 

0.26 

37.99 

5 

273 

0.26 

33.56 

5 

285 

0.24 

37.13 

5 

262 

0.24 

84.60 
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NASA 

BA SEL_ INE 

SEAT 

TEST 

- 

low 


TIME 

LOAD 





02 2 

SMOKE CEL] 

MIN SEC 

CELL 

CQ2 1 

CO 2 

NOX PPM 

CHX PPM 

DE? 

2 TRANS 

44 35 

82.85 

0.050 

0.034 

5 

298 

0.23 

83.S5 

45 S 

82.82 

0.083 

0.033 

4 

299 

0.24 

82.43 

45 35 

82.33 

0.082 

0.032 

4 

252 

0.23 

84.63 

46 5 

32.33 

0.073 

0.030 

4 

267 

0.23 

85.24 

46 35 

32.81 

O.OSl 

0.027 

3 

207 

0.20 

84.20 

47 5 

32.59 

0.054 

0.026 

3 

203 

0.21 

36.70 

47 35 

83.03 

0.025 

0.024 

3 

244 

0.21 

85.07 


PAGE NO. 1 


TIME 
MIN SEC 

NASA 

LOAD 

CELL 

1 

0 

92.15 

i 

30 

91.49 

2 

0 

90.92 

2 

30 

90.40 


0 

39.96 

3 

30 

39.12 

4 

0 

88. S 

4 

30 

38.58 

5 

0 

38.21 

5 

30 

87.31 

6 

0 

37.68 

6 

30 

37.45 

7 

0 

37.32 

7 

30 

37.11 

3 

0 

36.99 

8 

30 

36.91 

9 

0 

S.72 

9 

30 

36.62 

10 

0 

S.61 

10 

30 

36.41 

U 

0 

36.35 

11 

30 

S.22 

12 

0 

35.97 

13 

0 

85.75 

13 

31 

35.64 

14 

1 

35.60 

14 

31 

35.S 

1£ 

1 

S.47 

IS 

31 

35.50 

16 

1 

35.45 

16 

31 

35.35 

17 

1 

35.32 

17 

31 

85.23 

18 

1 

85.29 

18 

31 

S.26 

19 

1 

85.23 

19 

31 

S.27 

20 

1 

S5.24 

21 


35.22 

21 

31 

35.20 

22 


35.20 

22 

31 

35.20 

23 

1 

35.18 

23 

31 

35.16 


BASEL INE 


COS r. 


0.010 
1.346 
2.7S0 
S.S97 
2,352 
2.981 
3. (SO 
3.117 
3. SO 
2-8S 
2.429 
2,224 
2.022 
1.341 
1.730 
1.662 
1.522 
1.485 
1.433 
1.4S 
1.371 
1.317 
1.291 
1.145 
1.063 
0.957 
0.387 
0.807 
0.742 
0.657 
0.620 
0.608 
0.550 
0.495 
0.463 
0.388 
0.351 
0.332 
0.244 
0.181 
0.129 
0.127 
0.133 
0.087 


SEAT TEST 


CO % NOX PPM 


0.029 

6 

0.226 

77 

0.408 

124 

0.426 

121 

0.441 

112 

0.502 

108 

0.522 

102 

0.561 

93 

0.547 

85 

0.478 

78 

0.4S 

73 

0.360 

70 

0.318 

66 

0.290 

64 

0.272 

62 

0.268 

60 

0.254 

58 

0.246 

57 

0.223 

56 

0.219 

57 

0.210 

56 

0.203 

54 

0.201 

51 

0.179 

45 

0.171 

42 

0.161 

37 

0.152 

35 

0.139 

32 

0.123 

30 

0.115 

27 

0.110 

26 

0.101 

25 

O.Sl 

23 

0.085 

21 

0.081 

20 

0.070 

18 

0.S6 

16 

0.S7 

14 

0.047 

11 

0.041 

11 

0.038 

9 

0.032 

8 

0.030 

7 

0.026 

6 


nA - BW 


CHX PPM 


79 

374 

1176 

1496 

1585 

1982 

2286 

2347 

2611 

2153 

1351 

1496 

1375 

1169 

1120 

nil 

1084 

1038 

970 

802 

371 
765 
684 
613 
621 
594 
616 
5S 
522 
435 

372 
347 
3S 
235 
335 
217 
297 
244 
135 
210 
117 
214 
113 
207 


02 r. SMOKE CELL 


OEP 

X TRANS 

0.15 

29.31 

1.98 

7.43 

3.93 

2.40 

4.14 

2.S 

4.20 

1.58 

4.42 

0.84 

4.59 

1.37 

4.65 

1.35 

4.53 

2.13 

4.23 

3.47 

3.57 

7.17 

3.26 

7.37 

2.97 

12.30 

2.70 

U.13 

2.54 

11. S 

2.43 

15,67 

2.25 

14.77 

2.19 

14.67 

2.11 

17.63 

2.10 

15.16 

2.04 

18.38 

1.98 

19. S 

1-92 

19.30 

1.69 

26.38 

1.56 

26.15 

1.41 

26.99 

1.32 

29.93 

1.23 

36.01 

1.15 

40.72 

l.S 

43.65 

1.02 

49.49 

0.98 

47,54 

0.90 

52.67 

0.32 

57.94 

0.76 

60.38 

0.68 

66.23 

O.Sl 

71.31 

0.53 

73.38 

0.44 

79.21 

0.39 

31.73 

0.34 

32.31 

0.31 

78.22 

0.28 

82.90 

0.25 

34.58 
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NASA 


BASELINE SEAT 


TEST nA 


BliJ 


TIME 
MIN SEC 

LOAD 

CELL 

C02 : 

CO z 

NOX PPM 

CHX PPM 

02 2 
OEP 

SMOKE CELL 
Z TRANS 

34 i 

85.12 

0.077 

0.024 

G 

109 

0.23 

86.06 

25 i 

35.13 

0.034 

0.021 

5 

90 

0.20 

89.05 

25 31 

85.17 

0.007 

0.017 

4 

96 

0.19 

87.30 

2S 1 

35.19 

0.024 

0.015 

3 

116 

0.18 

89.38 

26 31 

35.15 

0.009 

0.014 

4 

123 

0.17 

92.54 

27 1 

85.16 

0.000 

0.013 

o 

133 

0.16 

92.39 

27 31 

85.13 

0.000 

0.010 

3 

77 

0.14 

S2.Z2 

23 1 

35.11 

0.000 

0.008 

o 

<.• 

€5 

0.13 

93.31 

23 31 

85.16 

0.000 

0.007 

2 

106 

0.12 

93.69 

29 1 

85.12 

0.000 

0.005 

2 

58 

0.11 

100.20 

29 31 

85.15 

0.000 

0.004 

2 

32 

0.10 

96.19 

30 1 

8S.il 

0.000 

0.005 

2 

46 

0.09 

101.73 

30 31 

85.10 

0.000 

0.001 

2 

73 

0.08 

101.44 

31 1 

35.14 

0.000 

0.001 

1 

96 

0.08 

99.63 

31 31 

85.11 

0.000 

0.004 

2 

137 

0.07 

98.01 

32 1 

85.17 

0.000 

0.000 

1 

122 

0.07 

99.10 

32 31 

85.16 

0.000 

0.000 

1 

142 

0.06 

96.93 

33 1 

35.17 

0.000 

0.000 

1 

150 

0.06 

100.76 

33 31 

35.18 

0.000 

0.000 

1 

90 

0.05 

103.93 

34 1 

85.09 

0.000 

0.000 

1 

23 

0.05 

105.64 

34 31 

85.08 

0.000 

0.000 

1 

13 

0.05 

98.55 

35 1 

35.12 

0.000 

0.000 

1 

130 

0.04 

97.53 

35 31 

85.16 

0.000 

0.000 

1 

115 

0.04 

99.15 

36 1 

85.17 

0.000 

0.000 

1 

54 

0.04 

96.53 

37 1 

85.16 

0.000 

0.000 

0 

31 

0.03 

95.17 

37 31 

35.10 

0.000 

0.000 

1 

104 

0.03 

96.16 


APPENDIX E 


TEMPERATURE DATA 


ICiiA I 


Ml r>i. . . 
t II b2. . - 
(II F)5... 
(II 

(II (;s. . . 

( II F>6. . - 

if sr fiAii 

T I m 
hiN f.(:r 

0 lf> 

0 30 

0 M 5> 

1 0 
I lf> 

I 30 

1 AT> 

2 0 
2 1F> 

2 30 

2 Af> 

3 0 
3 1F» 

3 30 
3 ‘\i> 

•\ 0 
*'» 1 U 

30 
A A(> 

S 0 
5 ({> 

S 30 

5 A5> 

6 0 
6 1 £> 

30 

6 AS 

7 0 
7 IS 
V 30 
7 AS 

a 0 

0 IS 
0 30 
0 AS 


Vii£r^ I 1?> II 1 

UiM I 6 IN. H.hh linui:~~AW 12 11 'S 

UAll 3 n . M:(Ui FI (MU:- A»7(; 12 Tl 'S 

UAl I 6 FI . FFOh IKMiK F.UF 12 TF 'S 

SI All: A»7FI:AFF 

WAl I 9 FI . FF.CIrl FIOOR <3 IN. FCOh CFll IN(;> 

n il ING - 3 IMIIII S mil FF:Oii UiM I 

i: 11/2A/00 IROJFCT NIJflMFR: 01 


— 

— 

G (1 

(* 1 

I E M F E 

F: a 

(Il&l 

GIIS2 

( IIS3 

(USA 

GHSS 

(MSS 

ss 

S9 

SI 

S2 

S9 

62 

S7 

S8 

SO 

S3 

S9 

62 

S7 

SO 

SO 

S2 

SO 

62 

SS 

S8 

SI 

S2 

S9 

62 

SS 

SO 

so 

SA 

SO 

SI 

SO 

SI 

S2 

lOS 

SI 

67 

so 

ss 

S8 

191 

70 

76 

S9 

70 

78 

271 

79 

90 

SO 

72 

89 

317 

88 

100 

SO 

77 

9S . 

3A1 

97 

109 

wA3 

79 

103 

3S3 

10b 

118 

6A 

83 

109 

3S8 

112 

12b 

SS 

87 

113 

372 

ns 

132 

S7 

89 

117 

3S8 

120 

13b 

SO 

92 

121 

36 A 

122 

139 

S9 

9 A 

123 

36 A 

123 

1 A3 

70 

97 

1 2S 

363 

127 

1 A3 

73 

99 

128 

3S8 

129 

IAS 

73 

lOA 

130 

380 

131 

1 A9 

7A 

107 

133 

39 S 

13S 

ISO 

7S 

111 

137 

A09 

138 

ISA 

77 

1 IS 

1 A1 

A19 

lAl 

1S9 

80 

118 

IAS 

A2A 

IAS 

163 

80 

123 

1 A8 

A31 

1 A8 

167 

82 

127 

1S2 

A2A 

ISO 

171 

83 

13A 

1S3 

A 13 

1S3 

172 

83 

13S 

1S7 

39A 

1S3 

172 

83 

137 

IBS 

376 

1S3 

173 

82 

1 38 

ISS 

361 

1S3 

170 

83 

137 

ISS 

3AA 

1S3 

169 

82 

137 

1 ss 

332 

1S3 

1S7 

80 

1 39 

ISA 

320 

1S3 

ISb 

82 

137 

ISA 

310 

1S2 

ISb 

81 

1 38 

1S3 

302 

ISO 

ISA 

82 

137 

1S3 

293 

ISO 

163 


FF:nri uai 1 . 1 


(II S7 rtll lNG UaiAO; 3 FI. X 3 FV. 

Ill SO UAFFI fc 

(H SV AIN UFI tl I F«7l 1 

(H oO AIR l.OWFN l F‘7l l 

GH SI AMNIIINT 

('ll S2 ANlhAl IXFOSUNE GHAfIGEN 

SSGA-001 FIFE: NSEATSl 

R I' S EXPOSURE 


GMS7 

CHSB 

( MS9 

GHSO 

AHGIENT 

GIIAN8EK 

S3 

62 

61 

62 

60 

62 

62 

S3 

61 

61 

60 

63 

S3 

62 

62 

62 

58 

63 

S3 

S3 

61 

61 

60 

63 

SA 

61 

S3 

63 

59 

6A 

69 

91 

95 

69 

61 

62 

80 

162 

18b 

83 

60 

63 

8 A 

236 

263 

97 

60 

6A 

89 

275 

299 

111 

58 

6A 

96 

296 

319 

121 

60 

6 A 

103 

310 

33A 

13b 

58 

6A 

108 

323 

3A6 

IbO 

58 

66 

113 

327 

3A9 

166 

58 

6S 

116 

32b 

3A6 

182 

58 

66 

120 

323 

33B 

19A 

59 

6A 

122 

323 

33 b 

201 

60 

63 

126 

32A 

33A 

212 

59 

6A 

130 

330 

3A1 

222 

61 

6 A 

13A 

337 

3S1 

232 

63 

6 A 

139 

3A8 

361 

2A7 

60 

6S 

1 A3 

360 

370 

259 

61 

6S 

IAS 

368 

378 

271 

62 

6A 

ISO 

376 

386 

28 b 

61 

6S 

ISl 

381 

309 

293 

63 

6A 

ISS 

383 

39 b 

317 

61 

65 

1S8 

373 

390 

323 

6\ 

65 

1S8 

362 

373 

318 

60 

6S 

1S8 

3A8 

357 

306 

62 

6A 

1 S9 

33A 

3A1 

298 

63 

6S 

1S7 

323 

327 

290 

62 

6S 

lb? 

3 1 2 

31b 

283 

62 

66 

1S8 

302 

306 

27 A 

61 

67 

IbS 

296 

297 

267 

61 

66 

ISS 

287 

288 

2S9 

63 

6 A 

ISA 

281 

280 

253 

62 

6S 




M t > I ^ I t > II 1 


rrsi 

OAit ; 

1 1/2A/80 



IROJEtT NHhUfR; 01 

-BB8A~001 


Fill: 

: NSFAFSl 


1 1 hJ- 

— 

— 

— ( II 

8 r: 

T F rt r 1 

• l< A T 

11 R F S - 

— 






FXf08lll:l 

HIN 

SI c 

CIIBl 

1 MB2 

tllB3 

( HBA 

CMBB 

CMB6 

t HB7 

(HB8 

CH59 

tH60 

AM8IENT 

rHAMHIR 

9 

0 

79 

139 

IBl 

28 A 

IBl 

160 

IBB 

272 

272 

2A6 

61 

66 

9 

u> 

80 

137 

1B2 

276 

IBO 

160 

1B3 

268 

26A 

2 AO 

61 

66 

9 

3(» 

80 

137 

IBl 

268 

IBO 

1B8 

1B2 

261 

2B7 

236 

61 

66 

9 

'IS 

80 

1 36 

IBO 

261 

IBO 

1B7 

IBl 

2B5 

2B1 

231 

61 

66 

10 

0 

80 

137 

IBO 

2B3 

1 BO 

IBB 

1 BO 

2A9 

2AA 

226 

B9 

66 

1 0 

1F> 

81 

13B 

1 A9 

2A8 

1 A8 

IBB 

IBO 

2AA 

230 

219 

61 

66 

10 

30 

80 

13B 

1A9 

2A0 

1 A8 

1B2 

IBO 

238 

232 

21 B 

B9 

66 

10 

•»F> 

79 

13B 

1 A7 

23B 

1A6 

1B2 

1A9 

233 

226 

200 

61 

66 

1 1 

0 

79 

13A 

1 A6 

229 

1 A7 

IBO 

1 A9 

227 

222 

20 A 

60 

68 

1 1 

1F» 

79 

133 

1 A6 

222 

lAB 

IBO 

1 A7 

223 

21 B 

200 

61 

66 

1 1 

30 

79 

132 

lAB 

217 

lAA 

1 A9 

1 A6 

219 

211 

196 

61 

66 

1 1 

mS 

79 

132 

1 A2 

212 

1 AA 

1 A6 

1 A6 

213 

207 

190 

60 

68 

12 

0 

78 

1 32 

1 AO 

209 

lAl 

1 A7 

1 AA 

209 

202 

18A 

61 

66 

12 

1F> 

78 

130 

1 A1 

202 

lAl 

1 AB 

1A3 

206 

197 

183 

61 

67 

12 

30 

78 

131 

137 

199 

1 AO 

1 A3 

1A2 

201 

19A 

177 

61 

67 

12 


77 

1 29 

138 

19A 

lAO 

lAl 

lAl 

190 

190 

17B 

60 

68 

13 

0 

77 

1 29 

136 

191 

138 

1 AO 

1 AO 

19A 

106 

172 

61 

67 

13 

IS 

77 

1 27 

1 36 

187 

138 

138 

1 AO 

190 

183 

169 

61 

67 

13 

30 

77 

126 

13A 

18A 

13B 

1 AO 

137 

188 

179 

16B 

62 

6B 

13 


76 

127 

133 

180 

136 

137 

138 

18A 

177 

163 

61 

67 

1*1 

0 

77 

12A 

133 

176 

136 

13B 

136 

183 

17 A 

161 

B9 

68 

M 

IB 

77 

12A 

132 

173 

13B 

13A 

13B 

179 

171 

1B8 

B9 

68 

PI 

30 

77 

123 

131 

170 

13A 

133 

13A 

177 

168 

1B6 

60 

68 

1*1 

AF> 

76 

123 

129 

169 

132 

133 

133 

17A 

166 

IBl 

63 

67 

ir> 

0 

76 

123 

128 

166 

132 

131 

133 

170 

163 

IBO 

62 

67 

ir> 

1F» 

76 

121 

128 

163 

132 

129 

132 

169 

161 

IBO 

61 

69 

IF) 

30 

77 

1 19 

127 

161 

130 

130 

130 

160 

1B9 

1 A7 

63 

6 7 

1F» 

mB 

76 

118 

127 

1B8 

130 

129 

129 

16B 

1B6 

1 AB 

62 

67 

\6 

0 

7B 

118 

126 

IBB 

129 

128 

128 

162 

1B3 

lAB 

62 

68 

1 it 

IB 

7B 

1 18 

12A 

IBB 

127 

127 

127 

160 

1B2 

1 AO 

6A 

67 

Ut 

30 

7B 

1 16 

12A 

IBl - 

127 

126 

126 

1B9 

IBO 

1 AO 

62 

67 

lit 

•U> 

7B 

1 16 

1 22 

IBl 

126 

12B 

126 

1B6 

IBO 

137 

62 

67 

1 ? 

0 

7B 

1 IB 

123 

1 A9 

127 

12A 

12B 

IBA 

lAO 

138 

61 

6 7 

1 / 

IB 

7B 

113 

122 

1 A7 

126 

123 

123 

1B3 

1 A6 

13B 

62 

67 

1 / 

30 

76 

113 

1 20 

1 A 7 

12A 

123 

123 

IBl 

1 AB 

133 

62 

67 

17 

^B 

7A 

113 

120 

1 AA 

126 

121 

123 

IBO 

MA 

132 

60 

69 

18 

0 

7B 

111 

1 1 9 

1 A3 

123 

122 

121 

IBO 

1A2 

130 

62 

67 

18 

IB 

7B 

1 1 1 

118 

1 A2 

122 

1 22 

1 20 

1 A8 

lAl 

128 

62 

67 

18 

30 

7 A 

1 10 

118 

139 

122 

1 20 

120 

1 A6 

138 

129 

61 

68 

18 

AB 

7 A 

1 09 

116 

1 39 

1 20 

120 

1 19 

lAB 

137 

12B 

63 

66 

19 

0 

73 

109 

IIB 

138 

120 

118 

119 

1A3 

1 37 

123 

63 

68 

19 

1 F> 

73 

107 

1 16 

1 36 

120 

117 

117 

1A2 

13A 

123 

61 

68 


r ril l 





M 1 

131 

1 13 

11 1 

MS 

1 OAlb; 

1 I /24/o*:» 



11:0.11 1 1 Niif 

1 (Ml 

— 

— 

- t; 

(1 0 i: 

T ( ri f ( 

r 1 1 r 1 

SI I 

rubi 

t nb2 

I Mb3 

(Mb 4 

1 Mbb 




• — 


— 

— 

1'i* 

30 

.'4 

107 

1 lb 

133 

1 20 

1 V 

4 b 

7 4 

106 

113 

1 33 

119 

20 

0 

73 

t<»7 

112 

133 

1 10 

20 

lb 

73 

106 

113 

130 

119 

20 

30 

72 

10b 

111 

130 

116 

20 

4 b 

73 

Kib 

1 1 1 

1 29 

110 

21 

0 

73 

102 

110 

1 20 

116 

21 

lb* 

72 

103 

109 

127 

114 

21 

30 

71 

103 

1 09 

126 

115 

21 

4 b 

72 

103 

107 

125 

114 

22 

0 

7? 

102 

1 00 

123 

115 

22 

lb 

71 

102 

1 <17 

123 

114 

22 

30 

73 

1 00 

107 

122 

U3 

22 

4 b 

72 

99 

106 

121 

112 

23 

<» 

71 

99 

106 

119 

113 

23 

lb 

71 

90 

105 

119 

110 

23 

30 

71 

90 

104 

1 to 

1 1 1 

23 

4 b 

71 

96 

104 

1 17 

109 

24 

0 

71 

96 

104 

lib 

10? 

24 

lb 

71 

96 

102 

1 16 

107 

24 

30 

71 

9 b 

102 

nr> 

108 

24 

4 b 

70 

9 b 

102 

113 

107 

2 b 

(* 

70 

96 

1 00 

114 

106 

2 b 

lb 

70 

96 

99 

113 

l<i6 

2 b 

3(» 

70 

9 b 

90 

113 

10b 

2 b 

4b 

70 

94 

99 

1 1 1 

104 

26 

0 

69 

95 

90 

1 10 

105 

26* 

lb 

69 

91 

99 

1 09 

104 

26 

30 

69 

93 

90 

1 10 

102 

26 

4 b 

69 

92 

97 

109 

102 

2 f 

0 

69 

91 

97 

107 

104 

7 

lb 

69 

92 

96 

100 

101 

2 ? 

30 

69 

90 

96 

106 

102 

2 7 

4 b 

67 

91 

9 b 

106 

102 

2B 

0 

60 

91 

93 

1 06 

101 

20 

lb 

60 

V<l 

9 4 

10b 

99 

20 

30 

60 

09 

V b 

103 

100 

20 

4 b 

67 

90 

93 

103 

100 

29 

0 

60 

09 

92 

l<i4 

90 

29 

lb 

67 

90 

91 

102 

90 

29 

30 

67 

09 

91 

102 

90 

29 

4 b 

6/ 

09 

91 

102 

90 


<»i - 001 


1 11 11; NHi riHii 


f : r 

M SIS 

— 

( Mbs 

(Mb7 

MIbO 

116 

117 

140 

116 

1 16 

140 

Mb 

116 

130 

1 1 .5 

116 

137 

114 

114 

135 

1 12 

114 

134 

M3 

112 

134 

M3 

1 12 

133 

1 1 1 

1 13 

130 

110 

112 

130 

1 10 

110 

130 

109 

1 1 1 

127 

109 

109 

120 

109 

100 

127 

107 

109 

125 

107 

107 

125 

10b 

100 

123 

106 

106 

123 

105 

106 

121 

106 

•l<»5 

121 

104 

104 

121 

104 

104 

120 

103 

104 

1 10 

102 

l<i3 

116 

102 

103 

116 

103 

KU 

116 

101 

102 

114 

101 

100 

MB 

101 

100 

113 

100 

99 

113 

98 

1 00 

112 

99 

99 

112 

98 

90 

Ml 

97 

90 

109 

90 

90 

1<»9 

90 

96 

1 09 

96 

96 

100 

9 b 

97 

106 

95 

96 

1 06 

95 

96 

106 

95 

<,• i; 

105 

95 

95 

105 


— 


IXItlSMI.l 

(1160 

rifinitNl 

(IIArlKI 1% 

123 

60 

68 

120 

61 

68 

118 

61 

60 

120 

59 

69 

M7 

63 

67 

117 

60 

70 

116 

62 

68 

114 

63 

67 

113 

61 

68 

1 1 1 

61 

68 

113 

60 

69 

1 10 

61 

69 

109 

62 

68 

109 

61 

68 

108 

59 

70 

107 

61 

69 

106 

60 

69 

106 

61 

69 

105 

60 

69 

103 

61 

67 

103 

61 

68 

104 

61 

69 

100 

62 

68 

99 

60 

69 

99 

62 

6? 

99 

61 

68 

99 

61 

69 

98 

61 

69 

98 

62 

67 

97 

62 

67 

98 

58 

71 

95 

62 

69 

96 

60 

69 

9 b 

60 

69 

94 

60 

69 

95 

60 

60 

95 

60 

69 

93 

61 

69 

92 

61 

69 

92 

61 

69 

91 

61 

69 

91 

61 

7<» 


( Mbv 

li5 

131 * 

1 31 * 

130 

12V 

12B 

127 

126 

12b 

124 

123 

122 

121 

1 20 

11? 

117 

117 

116 

114 

114 

113 

112 

113 

1 12 

111 

109 

1 09 

107 

lOB 

107 

107 

106 

10b 

105 

104 

103 

102 

102 

102 

101 

102 

1 00 




ILSI hAir: 

I f fit 

MfN SIC 


30 <1 

30 If) 
30 30 

30 

31 0 
31 IS 
31 30 

31 •My 

32 0 
32 IS 
32 30 

32 'IS 

33 0 

33 IS 
33 30 
33 ^16 
3 •* 0 

3h is 
3'1 30 
3‘1 

3S 0 
3S IS 
3S 30 

35 AS 

36 0 
36 IS 

35 30 

36 AS 

37 0 

37 IS 
37 30 
37 AS 
311 0 




1 1/7 A/no 



I lOlJtCl 1 

rBlMBEls': 01- 


— 

C (f 

B i: 

r E M 1 

P 11^ A T U 

CHSl 

nis7 

nis3 

t MS A 

CMSS 

1 MSA 

— 


— 

— 

— 

— 

6(s 

BA 

93 

100 

97 

9S 

S7 

BA 

92 

99 

97 

9A 

67 

BA 

92 

9B 

97 

93 

^*7 

B7 

90 

1 <iO 

9S 

9A 

S7 

BA 

90 

VB 

97 

91 

67 

BA 

90 

97 

97 

92 

67 

BA 

BV 

9B 

9 A 

93 

67 

BS 

90 

9A 

9S 

91 

wAB 

BA 

B9 

97 

9A 

92 

67 

BS 

B9 

9A 

9S 

90 

67 

BA 

BB 

9S 

9S 

90 

6S 

BS 

B7 

9S 

9A 

90 

67 

BA 

07 

9A 

93 

90 

67 

02 

BB 

9 A 

92 

90 

6 7 

B3 

BB 

9A 

93 

90 

66 

B3 

BA 

9S 

92 

90 

66 

B3 

BA 

9 A 

91 

90 

6 b 

B3 

BA 

93 

92 

BB 

66 

B3 

BS 

9A 

90 

B9 

66 

B1 

B7 

92 

91 

BB 

66 

B2 

BS 

93 

B9 

09 

6 b 

B3 

BA 

92 

91 

07 

6 b 

B3 

BA 

91 

91 

07 

6b 

B1 

BA 

91 

91 

OA 

6b 

B1 

BA 

91 

90 

OA 

66 

BO 

BA 

91 

BB 

07 

6 b 

BO 

B3 

91 

BB 

07 

66 

BO 

BA 

BB 

09 

8A 

6 b 

B1 

B2 

90 

B9 

BA 

A A 

00 

B3 

B9 

BO 

05 

66 

79 

03 

B9 

07 

OA 

AA 

00 

03 

BB 

BB 

BA 

AS 

B1 

B1 

BB 

B7 

BS 


ssoA-001 riij- : nsiaisi 


RES 

(1157 

(MSB 

CMS9 

CHAO 

AMOUNT 

EXf OBUI:E 
CMAMHEK- 

— 

— 

— 

— 

— 



9A 

105 

90 

91 

A1 

A9 

9A 

lOA 

90 

92 

A1 

70 

93 

103 

97 

91 

A1 

A9 

93 

103 

90 

09 

A3 

AB 

93 

102 

97 

B9 

A1 

71 

93 

102 

97 

90 

59 

70 

91 

102 

9A 

89 

A2 

AB 

92 

102 

9A 

90 

59 

A9 

91 

102 

95 

BB 

A2 

AB 

92 

99 

9b 

BB 

A1 

70 

91 

99 

95 

BO 

59 

70 

91 

9B 

9A 

07 

A1 

AB 

91 

90 

95 

87 

A1 

AB 

B9 

99 

92 

87 

A1 

AO 

B9 

90 

91 

07 

A1 

AB 

90 

97 

9A 

07 


AO 

BO 

97 

93 

BA 

A2 

A A 

90 

95 

92 

8A 

AO 

AB 

07 

9A 

92 

BS 

A 2 

AA 

07 

9A 

90 

BS 

A1 

A7 

07 

9S 

91 

BA 

A3 

A A 

BO 

9A 

91 

85 

A1 

A 7 

OB 

9A 

90 

BA 

A1 

67 

BB 

9A 

90 

BA 

AO 

60 

0 7 

9A 

09 

03 

AO 

69 

OA 

9A 

B9 

83 

A1 

66 

BA 

93 

09 

02 

A3 

66 

BA 

93 

BO 

83 

AO 

67 

BA 

91 

90 

83 

A1 

67 

BA 

91 

OB 

82 

A1 

67 

BA 

93 

87 

82 

A1 

67 

BA 

91 

87 

02 

AO 

AB 

BS 

90 

87 

02 

A1 

6 7 


1 


I i't iii,i 

Ml M w»ui 6 IN. I i;nH Montc -tiyi; ii' ii 's 

Ml Si! WiM 1 3 M . MMlil M OCI;- - AVG 1 K'S 

Ml S3 UAll 6 f l. I S:|tf1 FI OHI: -AVG 12 IG'S 

Ml SI Siam: AVtGAii: 

Ml ss WAN 9 f l. f i:tm n im: a jh. hwh rt ii im.> 

Ml S6 MMI IrlG--- 3 IHMHS |i|l| IGOrt WAl 1 

Ti si (lAFF: 1 1 •••21 /fio rGiutt r numhik; oi- 


1 1 r 11 

— 


- C U 

8 If 

r r. M r 

1: K A 

iiN srr 

CHSl 

rilS2 

IMS 3 

(MSA 

CMSS 

(M56 


— 

— 

— 

— 

— 

— 

0 tf> 

s? 

60 

60 

62 

62 

59 

0 :5<» 

60 

S9 

61 

63 

61 

60 

0 

S9 

SV 

61 

62 

61 

60 

J 0 

S9 

60 

60 

62 

62 

60 

1 1F> 

SO 

62 

S9 

6 A 

60 

60 

t 30 

60 

62 

6 1 

89 

62 

63 

1 

62 

6A 

63 

135 

65 

68 

:? (» 

63 

66 

69 

180 

69 

75 

2 IS 

6A 

68 

75 

225 

7A 

81 

2 3<» 

66 

71 

82 

261 

82 

88 

2 

66 

7S 

8 7 

289 

86 

96 

3 0 

60 

78 

93 

308 

91 

103 

3 IS 

70 

80 

98 

320 

96 

109 

3 30 

71 

82 

103 

329 

102 

llA 

3 ^S 

71 

06 

1 06 

33A 

106 

110 

0 

7A 

87 

109 

339 

109 

122 

IS 

7S 

91 

112 

3A7 

llA 

126 

30 

75 

9 A 

115 

360 

117 

130 

•) ^S 

78 

9S 

120 

365 

1 22 

135 

5 0 

77 

100 

1 22 

372 

125 

139 

S IS 

80 

103 

126 

372 

127 

1 A3 

5 30 

82 

106 

129 

370 

131 

1A3 

S AS 

83 

110 

131 

370 

132 

1 A7 

6 0 

86 

116 

1 3A 

368 

135 

150 

6 IS 

88 

1 20 

137 

360 

lAO 

1 SO 

6 30 

87 

12A 

1 AO 

3A9 

1 AO 

150 

v'> AS 

87 

126 

1 AO 

336 

139 

1 50 

7 0 

87 

127 

1 AO 

320 

139 

ISO 

7 IS 

87 

1 26 

1 AO 

306 

lAO 

1 A9 

7 30 

86 

127 

1 AO 

295 

lAO 

1 A7 

7 AS 

8S 

128 

1 38 

283 

139 

1 A6 

0 0 

8S 

127 

138 

273 

138 

1 AS 

0 IS 

86 

12S 

137 

262 

1 38 

1 A3 

n 3<i 

86 

12S 

137 

252 

137 

1 A2 

0 AS 

8 A 

12S 

136 

2AA 

137 

139 


(M 

57. 

... ttll 

IMG: (nilAd: 3 

P(. X 3 PT 

. PPOh WAl 

LM 

58. 

... UAlFIt* 




r M 

59. 

... AIG 

IIFFFI 

1 P*7t 1 



IM 

60. 

... All< 

LtlWtH 

1 PVPl 



(M 

61. 

... AMOItMT 




IM 

62. 

... ANIHAI tXFUSlIGt (IIAdGlG 


58 A -001 


PH r : n5(:ats2 


1< Ii ( 

i) — 





t'xrusui;p 

(M57 


(M58 

( H59 

CM60 

AM8IPNT 

CMAMdPM 

— 


— 

— 

— 

— 

— 

62 


61 

63 

61 

58 

59 

61 


62 

62 

62 

56 

60 

62 


63 

62 

61 

57 

59 

62 


61 

62 

61 

57 

59 

62 


62 

6A 

63 

58 

58 

65 


77 

80 

67 

60 

58 

67 


1 19 

127 

73 

58 

59 

71 


158 

169 

82 

58 

60 

75 


196 

205 

93 

57 

60 

81 


228 

2A6 

lOA 

57 

60 

86 


255 

272 

llA 

58 

58 

90 


273 

28 A 

125 

57 

60 

9S 


285 

292 

13A 

57 

60 

100 


293 

30 A 

1 A2 

57 

60 

105 


296 

308 

1A9 

58 

60 

1 08 


300 

305 

160 

56 

61 

113 


305 

312 

170 

58 

60 

1 18 


316 

322 

185 

59 

S9 

123 


323 

333 

201 

58 

61 

126 


328 

339 

213 

59 

59 

129 


331 

3A1 

22 A 

58 

61 

133 


329 

339 

231 

58 

61 

135 


330 

336 

2 AO 

58 

61 

139 


332 

337 

257 

58 

61 

1 A1 


328 

3 AO 

2 70 

58 

61 

1A2 


320 

332 

269 

58 

61 

1 A1 


311 

316 

263 

57 

61 

1 A2 


300 

301 

256 

58 

61 

1 A2 


283 

291 

2A8 

56 

63 

1 A2 


2/7 

280 

235 

58 

62 

1 A2 


268 

269 

229 

60 

60 

1 AO 


261 

258 

22A 

58 

62 

1 AO 


252 

2A8 

219 

57 

62 

1 AO 


2A5 

2A0 

212 

56 

63 

1 AO 


236 

233 

203 

58 

62 


f-AnC^ 2 




rts 

1 I »A 1 1 ; 

1 1/21 /ftO 



1 1 fit 



— 

- i; 

11 IH 

stc 

t 1151 

(1152 

(1153 

V 

0 

03 

126 

134 

9 

15 

03 

124 

133 

9 

30 

03 

123 

1 33 

9 

^5 

03 

122 

132 

10 

0 

02 

121 

131 

10 

15 

02 

121 

130 

10 

30 

01 

121 

120 

10 

^i5 

01 

120 

120 

1 1 

0 

01 

1 19 

127 

1 1 

15 

01 

lift 

127 

1 1 

30 

01 

1 10 

1 26 

1 1 

m5 

00 

1 10 

125 

12 

0 

00 

117 

124 

12 

15 

00 

115 

125 

12 

30 

79 

114 

124 

12 

^5 

79 

115 

1 22 

13 

0 

79 

114 

1 22 

13 

15 

79 

114 

120 

13 

30 

7ft 

114 

1 19 

13 

A5 

79 

1 1 1 

120 

M 

0 

79 

111 

119 

M 

15 

7ft 

111 

no 

M 

30 

7ft 

111 

117 

PI 

^5 

77 

1 10 

116 

ir* 

0 

77 

1 1 1 

115 

15 

15 

77 

109 

116 

15 

30 

77 

100 

115 

1 f) 

•15 

76 

109 

114 

16 

0 

76 

100 

113 

16 

15 

76 

107 

113 

16 

3'» 

76 

105 

113 

16 

A5 

76 

106 

112 

17 

0 

75 

106 

no 

17 

15 

75 

106 

109 

17 

30 

75 

104 

109 

1 7 

45 

75 

1 03 

109 

in 

0 

7b 

101 

109 

1ft 

15 

75 

101 

100 

1ft 

30 

74 

102 

106 

1ft 

45 

75 

101 

106 

19 

0 

75 

101 

106 

19 

15 

74 

99 

105 


ri.nJtrT MunuLi;; o\-hhB>\ o<j\ 


1 t 

T t fi P 

E r< A T 

U U t S 

— 

(M5 4 

(H55 

(1156 

(H57 

(H50 

23/ 

136 

140 

130 

231 

229 

135 

130 

137 

224 

222 

134 

137 

136 

219 

214 

133 

136 

135 

214 

200 

134 

134 

135 

207 

202 

1 53 

132 

134 

202 

190 

131 

132 

133 

190 

192 

130 

131 

131 

194 

1«7 

130 

130 

130 

191 

102 

131 

1 29 

130 

106 

179 

130 

127 

1 30 

102 

177 

127 

127 

127 

IBO 

174 

127 

127 

127 

177 

169 

127 

125 

127 

174 

166 

127 

124 

126 

172 

164 

126 

123 

125 

169 

162 

127 

122 

125 

166 

160 

123 

123 

1 23 

165 

159 

123 

122 

122 

163 

155 

123 

120 

122 

161 

154 

123 

120 

121 

159 

152 

123 

1 1ft 

121 

156 

150 

123 

117 

120 

154 

1 50 

1 22 

117 

120 

153 

150 

120 

117 

no 

152 

149 

120 

lift 

117 

152 

147 

121 

115 

no 

150 

146 

120 

115 

117 

150 

146 

117 

115 

115 

150 

144 

117 

114 

114 

150 

141 

no 

113 

115 

147 

140 

no 

112 

115 

145 

140 

116 

112 

113 

144 

139 

115 

in 

112 

143 

137 

114 

111 

112 

142 

135 

114 

no 

1 10 

141 

132 

114 

109 

111 

139 

131 

115 

10ft 

no 

136 

1 30 

113 

100 

no 

135 

130 

111 

107 

109 

134 

129 

111 

107 

1 00 

133 

126 

113 

105 

109 

131 


Hit: NStr,TS2 


txi omit.t 


( M59 

CM60 

AMOUNT 

CHAM(<n< 

226 

196 

60 

60 

219 

192 

50 

62 

211 

107 

50 

62 

204 

104 

57 

62 

200 

170 

50 

63 

. 196 

173 

50 

62 

191 

169 

59 

62 

186 

166 

59 

62 

101 

163 

60 

63 

170 

160 

59 

63 

175 

156 

59 

63 

172 

153 

59 

63 

160 

151 

60 

63 

166 

150 

50 

63 

163 

149 

50 

64 

162 

144 

60 

63 

159 

143 

59 

63 

156 

142 

59 

63 

154 

140 

59 

63 

151 

140 

50 

65 

150 

130 

50 

64 

150 

134 

60 

63 

149 

133 

59 

63 

149 

131 

59 

63 

147 

131 

60 

63 

145 

130 

59 

63 

145 

129 

59 

63 

145 

127 

61 

63 

142 

127 

50 

63 

139 

127 

50 

63 

140 

125 

50 

63 

130 

123 

58 

63 

137 

122 

59 

63 

135 

121 

58 

63 

134 

120 

58 

64 

131 

120 

58 

64 

131 

no 

50 

65 

130 

117 

50 

64 

130 

114 

60 

63 

127 

115 

50 

64 

126 

114 

50 

64 

125 

113 

50 

64 


F 3 





M ^ 1 > 

13 ir : 


#1 :=i 

IF r»i 

1 i»Air: 

11/21 /OO 



FI.0JFC1 1 

1 1 hi 

— 



- C 11 

0 F 

T F M 1 

h I N 

51 r 

rn 5 i 

rii52 

l 1153 

ril54 

(H55 

19 

30 

74 

99 

105 

126 

111 

19 

4 5 

74 

100 

103 

126 

no 

20 

0 

74 

90 

103 

124 

109 

20 

15 

73 

90 

103 

123 

100 

20 

30 

73 

90 

102 

122 

100 

20 

45 

73 

90 

101 

122 

100 

21 

0 

73 

97 

101 

121 

106 

21 

15 

73 

96 

101 

120 

106 

21 

30 

72 

97 

99 

119 

107 

21 

45 

71 

96 

100 

no 

106 

22 

0 

72 

95 

99 

116 

106 

si 

15 

72 

94 

99 

116 

106 

^ 

30 

72 

94 

99 

115 

106 


45 

72 

94 

90 

114 

105 

23 

0 

72 

92 

99 

113 

105 

23 

15 

72 

92 

90 

112 

105 

23 

30 

72 

92 

97 

113 

105 

23 

45 . 

71 

91 

90 

111 

104 

24 

0 

71 

92 

96 

112 

103 

24 

15 

71 

92 

96 

112 

103 

2 4 

30 

71 

92 

95 

112 

102 

2 4 

45 

71 

91 

95 

112 

101 

25 

0 

72 

09 

96 

109 

102 

25 

15 

71 

90 

95 

110 

102 

25 

30 

71 

91 

94 

110 

102 

25 

45 

71 

0? 

94 

110 

100 

26 

0 

72 

00 

94 

109 

101 

26 

15 

69' 

90 

93 

no 

100 

26 

30 

71 

09 

93 

109 

99 

26 

45 

70 

09 

92 

109 

90 

2 ? 

0 

71 

07 

92 

1 OF! 

99 

2 * 

15 

71 

07 

93 

106 

99 

2 7 

30 

71 

0/ 

91 

107 

90 

2V 

45 

70 

07 

91 

10 7 

90 

20 

0 

70 

07 

91 

107 

97 

20 

15 

70 

07 

90 

107 

97 

20 

30 

70 

07 

09 

107 

97 

20 

4 5 

70 

07 

90 

1 <»6 

90 

29 

0 

70 

06 

90 

105 

90 

29 

15 

70 

06 

90 

106 

97 

29 

30 

70 

06 

09 

105 

95 

29 

4 5 

70 

04 

90 

104 

96 


01"-5>f)04~0<H 


ril F: NSl:AfJi2 


MI 56 

CH 57 

(H 50 

106 

lOfJ 

130 

105 

106 

130 

106 

106 

130 

105 

105 

129 

104 

l<i 4 

120 

103 

104 

126 

103 

103 

125 

103 

103 

125 

102 

103 

123 

101 

103 

122 

101 

102 

121 

99 

102 

119 

99 

102 

119 

90 

102 

no 

90 

100 

no 

90 

100 

117 

90 

100 

116 

90 

99 

116 

98 

99 

116 

97 

90 

115 

96 

90 

115 

96 

96 

115 

96 

97 

114 

94 

97 

113 

95 

97 

113 

95 

95 

114 

95 

95 

113 

94 

95 

112 

95 

94 

113 

95 

94 

113 

93 

93 

112 

93 

93 

111 

93 

93 

111 

92 

92 

111 

93 

92 

1 10 

92 

91 

109 

92 

V 2 

109 

91 

92 

100 

91 

91 

107 

91 

91 

1 00 

91 

90 

109 

91 

91 

107 


— 


FXFOOHFF 

CH 60 

AhDlFN 1 

1 Hrihr<FI< 

111 

59 

63 

112 

50 

63 

111 

50 

64 

no 

50 

64 

1 10 

58 

64 

109 

50 

64 

100 

50 

64 

100 

50 

64 

106 

50 

64 

106 

59 

63 

104 

60 

63 

104 

50 

64 

102 

59 

64 

102 

50 

64 

103 

SO 

65 

103 

50 

64 

102 

50 

64 

102 

50 

64 

100 

60 

63 

99 

59 

64 

99 

59 

63 

100 

58 

64 

100 

50 

65 

99 

50 

65 

97 

60 

63 

100 

58 

65 

1 00 

56 

67 

97 

59 

63 

90 

50 

65 

90 

50 

65 

90 

57 

65 

97 

57 

66 

90 

56 

66 

90 

57 

65 

96 

50 

65 

95 

59 

65 

95 

59 

65 

94 

59 

6 E> 

95 

59 

65 

96 

57 

66 

95 

50 

65 

95 

50 

66 


rii 59 

126 

124 

122 

121 

120 

120 

119 

IHl 

117 

116 

116 

116 

116 

lib 

113 

1 12 

112 

111 

111 

112 

1 10 

110 

109 

109 

1 10 

107 

107 

lOB 

106 

106 

105 

106 

105 

104 

105 

105 

105 

106 

104 

102 

103 

103 




TtSI I»AIE; 

r r ht 

MIN srx 


30 0 

30 IS 
30 30 

30 A5 

31 0 
31 IB 
31 30 

31 4B 

32 0 
32 IB 
32 30 

32 ^B 

33 0 

33 IS 
33 30 
33 AB 
3‘1 0 

3^ IB 
3*1 30 
3*1 <1B 
3B 0 
3B IB 
3B 30 
3B AB 

35 0 

36 IB 
36 30 

36 ^B 

37 0 
37 IB 
37 30 
37 ^B 
3fl 0 


ri"> 


11/21 /NO 


ri.'tjjrci numher: oi-bbn*i-ooi 


Ml E: Nl»EATS2 


c u B i; 


CMBl 

rMB2 

(HB3 

1 IIB*1 

70 

OB 

89 

103 

69 

OB 

09 

10*1 

6? 

06 

07 

10*1 

69 

OB 

07 

10*1 

70 

0*1 

00 

103 

69 

83 

0 7 

102 

69 

0*1 

07 

102 

60 

OB 

06 

102 

69 

0*1 

06 

102 

69 

03 

07 

101 

70 

02 

07 

100 

69 

02 

87 

90 

68 

03 

06 

99 

60 

03 

06 

90 

67 

03 

OB 

98 

60 

02 

OB 

90 

60 

01 

OB 

96 

60 

02 

0*1 

96 

69 

00 

OB 

9B 

60 

00 

0*1 

9B 

67 

01 

03 

9B 

60 

79 

0*1 

93 

60 

79 

0*1 

93 

67 

00 

03 

93 

67 

01 

01 

9A 

60 

79 

83 

91 

67 

00 

02 

91 

67 

00 

02 

92 

67 

79 

82 

90 

67 

00 

80 

91 

60 

70 

01 

90 

67 

79 

01 

09 

6 7 

79 

00 

90 


r E M 1 t R A T U R E S 


c. 1 1 r L. 

CHBB 

r% M 1 u 
CHB6 

' i; D ■ 

rMB7 

(H50 

90 

90 

91 

106 

96 

0? 

91 

106 

9B 

90 

90 

106 

94 

91 

89 

107 

9B 

09 

08 

106 

96 

09 

09 

104 

9B 

07 

09 

103 

94 

00 

00 

104 

94 

00 

07 

103 

93 

89 

07 

104 

93 

08 

87 

103 

94 

07 

07 

102 

93 

07 

80 

101 

93 

06 

80 

100 

92 

87 

07 

100 

91 

07 

86 

101 

93 

06 

07 

99 

90 

86 

OB 

100 

91 

06 

05 

98 

92 

OB . 

06 

97 

09 

06 

0 4 

90 

91 

OB 

04 

97 

90 

8 4 

8*1 

96 

90 

03 

05 

95 

89 

04 

03 

95 

91 

83 

0*1 

9*1 

09 

03 

04 

94 

07 

83 

02 

95 

90 

03 

03 

93 

00 

03 

03 

93 

00 

82 

02 

93 

89 

82 

03 

91 

06 

03 

01 

92 


('H59 

ni60 

AMO I ENT 

EXrOBlIf.l; 

L'MAMOER 

— 

— 

— 

— 

103 

94 

50 

65 

104 

92 

50 

65 

102 

93 

59 

64 

101 

93 

50 

65 

100 

95 

50 

66 

101 

92 

50 

66 

101 

92 

50 

65 

100 

91 

59 

6*1 

100 

91 

50 

6b 

98 

91 

50 

65 

90 

92 

56 

66 

98 

90 

50 

65 

99 

00 

58 

65 

98 

08 

57 

64 

98 

87 

59 

63 

95 

09 

57 

6*1 

96 

OB 

57 

6*1 

95 

00 

57 

63 

94 

00 

55 

66 

94 

07 

57 

64 

93 

07 

50 

6*1 

93 

07 

56 

65 

93 

06 

57 

6 4 

94 

04 

57 

63 

92 

05 

50 

63 

91 

05 

50 

63 

92 

03 

59 

63 

91 

04 

59 

63 

91 

0*1 

58 

63 

90 ‘ 

03 

. 60 

62 

09 

05 

57 

63 

09 

03 

58 

63 

00 

03 

58 

63 


r Ar t 


M/^orh I II ii 


I II r 

1 

UALl 6 

IN. Fl.lirl 

FT 01 if; 

A*^t; 12 IF ' 

S 


1 H 

b7. 

... CEUIHC (till AO; 3 

r I. >: 3 Ff 

. FRIifl U 

Ml t 

2. - - . 

UAl 1 3 

FT- n.lih 

FT (ION- 

“ A VC 12 I t'' 

S 


CM 

bO- 

... OAF FIE 




f II i 

3 

UftLI. c, 

FT- n.lih 

FT 0fi|<~ 

AVC 12 1C' 

S 


CM 

S9. 

... AIN 

0FTEI 

1 EVl L 



I II F>m 

GTAI i; A»-iFf:Ar.F 





t II 

60. 

... AIR 

1 ONFR 

1 EVIL 



ni E 

b 

UAU 9 

FT. Horn 

FI 0HF; 

(3 IN. FT;0h 

CFIl INC) 


(II 

61. 

... AflOUNT 




ni r 


tui IHG- - 3 IHt'HI S uur 

FKtih NAl 1 



rii 

62- 

... AH/hAl. tXHliiURE IHAhdEK 


TE S 1 

iJAIFi 

J 1 /2A 

/0O 


r».(iJEt r miriHtf;: oi 

-bS04-OOl 


EliE: H£iEAlS4 


1 I ML 



c 

0 0 F r 

E M f • E 

r< A 1 

URLS 


— 






EXFOblJR 

MIN 

fJl C 

r 1 1£) 1 

i:iib2 

(Tlb3 

Cllb4 

(TIbb 

CHbb 

(Mb7 


CHbO 

( HB9 

CM60 

AflOIFNT 

CIIAH0FR 



— 


••• 

— 

— 

— 

— 


— 

— 

— 

; 



0 

lf> 

A A 

4V 

4 b 

E>2 

40 

49 

49 


SO 

bl 

49 

4 b 

40 

0 

30 

^f> 

^ 4 C) 

47 

bl 

40 

49 

49 


bl 

49 

49 

44 

40 

•n 

•lE) 


4b 

40 

bl 

40 

49 

49 


so 

49 

49 

44 

49 

1 

0 


4 b 

40 

bl 

40 

49 

49 


bl 

50 

50 

43 

49 

1 

U) 

•\s 

4 b 

48 

E)2 

40 

49 

49 


Bl 

BO 

bl 

43 

49 

1 

30 


4V 

47 

60 

47 

bO 

SO 


b0 

SB 

54 

44 

40 

1 

mE> 

^ib 

bO 

47 

92 

49 

b2 

bl 


70 

76 

56 

4b 

47 

2 

0 


bO 

49 

121 

bl 

bb 

S3 


98 

94 

61 

4b 

47 

2 

1E> 

^W> 

b3 

E>2 

1 49 

b4 

bl) 

bb 


122 

1 19 

66 

44 

49 

2 

3*:» 

40 

F)3 

bb 

169 

b0 

62 

b0 


143 

139 

7b 

44 

49 

2 

AE> 

4V 

bb 

b0 

107 

b8 

67 

E>0 


1B7 

153 

02 

44 

40 

3 

0 

bl 

bb 

62 

199 

62 

71 

61 


169 

162 

09 

45 

49 

3 

IE> 

bl 

b? 

64 

214 

64 

7b 

63 


183 

177 

90 

44 

49 

3 

30 

bl 

b3 

67 

23b 

70 

00 

70 


201 

204 

116 

45 

50 

3 

M E> 

b3 

bE> 

74 

267 

74 

00 

71 


231 

235 

137 

45 

49 

•\ 

0 

b4 

b9 

70 

270 

79 

92 

7b 


237 

244 

144 

45 

bO 


IE> 

b<r» 

b9 

02 

200 

03 

96 

77 


240 

241 

156 

45 

bl 


30 

b6 

74 

04 

207 

0 b 

90 

81 


243 

246 

167 

46 

bl 

M 

^F> 

b7 

74 

00 

290 

90 

101 

03 


247 

250 

177 

44 

52 

E> 

0 

b0 

7 b 

92 

294 

92 

10b 

0 b 


2S2 

256 

106 

43 

54 

r; 

1E> 

b0 

00 

94 

3<»0 

9b 

108 

00 


2b7 

263 

194 

45 

53 

f> 

30 

60 

01 

97 

301 

97 

112 

90 


260 

264 

200 

4b 

53 

F> 

AE» 

60 

0 b 

90 

303 

100 

114 

93 


262 

271 

20 b 

44 

54 

6 

0 

6\ 

00 

101 

304 

101 

117 

94 


264 

272 

210 

4b 

54 

6 

1E> 

6\ 

91 

102 

299 

104 

119 

96 


262 

271 

211 

45 

54 

6 

30 

61 

94 

104 

290 

106 

120 

90 


2B7 

268 

214 

45 

bb 

v) 

4E» 

62 

94 

106 

279 

107 

119 

90 


2b 1 

261 

214 

4 b 

56 

7 

0 

62 

96 

10b 

270 

106 

121 

90 


24b 

2 53 

212 

4b 

56 

y 

1E> 

62 

9b 

106 

2E>9 

106 

120 

90 


236 

244 

206 

45 

57 

7 

30 

62 

100 

10b 

2b0 

106 

1 19 

99 


229 

237 

200 

47 

56 

7 

mE) 

61 

97 

10b 

239 

106 

110 

99 


222 

229 

19b 

43 

59 

n 

0 

60 

9 b 

106 

231 

106 

117 

99 


214 

221 

109 

42 

50 

n 

1 s 

60 

90 

10b 

223 

106 

116 

100 


206 

214 

10b 

44 

50 

ti 

30 

60 

99 

104 

21b 

104 

11b 

90 


200 

207 

179 

44 

57 

n 

•iE» 

S9 

9 b 

10b 

207 

104 

114 

90 


194 

200 

175 

42 

50 


FTi(.i 2 



1 1 .'26 

r Irll: 



fUN si r 

rii£,i 

9 0 

60 

9 l£» 

60 

9 30 

B9 

9 ‘KS 

£»9 

10 0 

BO 

10 1£> 

B9 

10 30 

£>9 

10 

BO 

1 1 0 

59 

11 1 F. 

50 

1 1 30 

B9 

11 

BO 

1 2 0 

BO 

12 IF, 

BO 

12 30 

BO 

12 *1F, 

B6 

13 0 

BO 

13 IB 

BO 

13 30 

B7 

13 'iB 

BO 

1 A 0 

56 

1^^ IB 

B7 

1m 30 

£‘7 

1m *1B 

B6 

1 B 0 

57 

IB IB 

56 

IB 30 

57 

IB ‘IB 

56 

1 6 0 

56 

16 IB 

56 

16 30 

56 

16 ^B 

56 

1 7 0 

57 

17 IB 

BB 

1/ 30 

BB 

17 mB 

BB 

1 0 0 

5^1 

10 IB 

56 

10 30 

BB 

10 ^B 

5*1 

1 9 0 

5*1 

19 IB 

5*1 


. i l !.’■ 

1 Fi> 

• • ^ 


rcnif f r i 

“ t u 

0 r 

1 i: fi 1 

(1153 

( MB*1 

UIBB 

102 

2<»2 

103 

1 02 

195 

103 

101 

109 

103 

102 

103 

102 

102 

170 

102 

1 00 

173 

102 

90 

1 70 

100 

99 

163 

100 

90 

159 

99 

97 

156 

97 

95 

153 

90 

95 

150 

90 

9*1 

1 50 

97 

9*1 

M7 

97 

95 

1*1*1 

96 

93 

1*13 

96 

93 

1*10 

96 

91 

1*10 

93 

91 

137 

95 

90 

137 

93 

90 

13^ 

92 

09 

133 

91 

09 

131 

92 

00 

130 

90 

00 

120 

91 

00 

126 

91 

00 

125 

90 

07 

123 

91 

06 

123 

90 

06 

122 

09 

05 

121 

00 

05 

119 

07 

03 

119 

07 

03 

118 

07 

03 

1 10 

05 

03 

116 

06 

03 

IM 

06 

01 

115 

05 

01 

115 

0*> 

02 

112 

05 

00 

112 

0*1 

01 

1 1 1 

03 


M ^ f'l 

riii >2 

vv 

9i\ 

9l> 

9*\ 

9£» 

9 t) 

93 

93 

9!) 

96 

96 

96 

92 

91 

92 

91 

93 

91 

92 

B9 

90 

til) 

09 

07 

07 

06 

07 

07 

0 £> 

0‘% 

03 

00 

07 

06 

02 

00 

06 

0 £> 

00 

IM 

79 


01 - £,‘> 0 ^^ 001 


Mil-: 


R 0 T 

n R i 0 

— 







(M56 

t'll£>7 

CH50 

CM59 

1 H60 

AfiOlENr 

L>.r'OB| If.; 
1 IIAMOLB 

113 

112 

90 

90 

100 

103 

194 

100 

169 

166 

45 

44 

57 

50 

111 

99 

177 

JOB 

161 

45 

50 

110 

97 

173 

170 

157 

43 

50 

109 

97 

169 

174 

155 

43 

59 

107 

97 

164 

170 

150 

44 

50 

107 

97 

161 

165 

140 

45 

57 

106 

96 

157 

161 

146 

44 

60 

106 

95 

154 

157 

143 

45 

50 

1 06 

95 

150 

154 

140 

45 

50 

104 

95 

150 

1 £>2 

137 

45 

50 

104 

103 

95 

95 

147 

145 

150 
1 50 

136 

134 

45 

45 

59 

50 

102 

94 

142 

146 

132 

45 

50 

102 

93 

141 

143 

131 

43 

59 

101 

94 

130 

143 

129 

45 

59 

100 

93 

137 

140 

120 

44 

59 

100 

91 

136 

1 30 

127 

45 

50 

99 

92 

133 

130 

125 

44 

50 

99 

91 

133 

135 

123 

46 

57 

99 

91 

132 

132 

122 

45 

50 

90 

90 

131 

132 

121 

45 

50 

97 

90 

129 

129 

120 

45 

50 

97 

09 

120 

129 

119 

45 

50 

96 

09 

127 

126 

117 

44 

50 

95 

09 

125 

126 

116 

44 

60 

95 

00 

124 

123 

115 

45 

59 

94 

09 

122 

124 

114 

44 

60 

94 

09 

121 

123 

113 

44 

50 

94 

07 

121 

120 

113 

45 

50 

93 

07 

120 

119 

111 

45 

50 

93 

0/ 

110 

no 

112 

45 

50 

92 

07 

110 

119 

no 

45 

50 

91 

06 

117 

no 

107 

44 

50 

91 

05 

116 

116 

100 

44 

50 

91 

85 

115 

114 

107 

44 

50 

90 

05 

115 

115 

107 

42 

60 

9*r> 

05 

113 

113 

106 

46 

57 

09 

04 

113 

113 

105 

45 

57 

00 

04 

112 

1 13 

105 

4 4 

59 

00 

04 

112 

113 

104 

45 

50 

00 

03 

110 

1 10 

1<»3 

44 

50 


f Ar r :s 


ri ij n 

/ 

II i> i ; 1 1 /2f> /oo 


r I i ir 


niN 

nrc 

( Mbl 

(Ilb2 

19 

30 

bb 

no 

19 

•Ui 

b£* 

n^i 

20 

0 

bb 

n*i 

20 

lb 

bb 

n:5 

20 

30 

bb 

03 

20 

^»b 


01 

21 

0 

b1 

00 

2t 

1E> 

bA 

76 

21 

30 

b 3 

76 

21 

^b 

bM 

77 

22 

0 

bM 

79 

22! 

lb 

bM 

7 / 

Z'.'*. 

30 

r>3 

7.b 

22 

Ab 

b2 

7‘1 

2.5 

0 

b3 

7 b 

23 

lb 

b*l 

7 b 

23 

30 

b3 

70 

23 

^b 

b3 

7'1 

2^1 

0 

b^l 

70 

2 ?*'i 

lb 

b3 

70 

:m 

30 

b3 

7 b 

2-'! 

Ab 

F)3 

73 

2 b 

0 

b3 

7*1 

2E> 

lb 

b3 

7'1 

2F> 

30 

b3 

76 

2 b 

•»b 

b3 

76 

26 

0 

b2 

71 

26 

lb 

bl 

71 

2 *6 

30 

bl 

71 

26 

•»b 

b^l 

7b 

1 y 

0 


7‘1 

'>7 

lb 

b3 

72* 

27 

30 

b3 

71 

2? 

•lb 

b2 

70 

20 

0 

bl 

70 

20 

lb 

b3 

7-1 

20 

30 

b3 


21) 

/|b 

b2 

71 

29 

0 

bl» 

72 

29 

lb 

b2 

72 

29 

30 

!*2 

71 

29 

Mb 

b2 

69 


i- I o *i-oi 

ri^njiirT miimi«ch: oi 


1 F 

1 r h f 

t u n 

nib‘i 

f iibb 

riib6 

111 

03 

07 

1 1 1 

03 

07 

1 10 

02 

07 

1 10 

02 

06 

109 

02 

Ob 

1<»7 

00 

06 

1<»6 

00 

06 

K»b 

02 

O^l 

10*1 

01 

O^l 

lO^l 

02 

03 

Ki'l 

00 

03 

10*1 

79 

03 

102 

79 

03 

102 

79 

02 

101 

00 

01 

101 

70 

02 

101 

70 

01 

100 

70 

01 

101 

76 

01 

100 

77 

00 

99 

76 

00 

90 

70 

70 

90 

70 

70 

90 

7 b 

79 

90 

7A 

00 

90 

7^ 

79 

96 

7b 

79 

96 

7 b 

70 

9 b 

7 b 

70 

97 

/•I 

77 

96 

7 b 

77 

9 b 

7b 

76 

9 b 

73 

77 

9*1 

7b 

76 

93 

7A 

76 

9 b 

73 

76 

9 

73 

7 b 

93 

7*1 

7 b 

9'1 

72 

76 

93 

71 

76 

91 

73 

7 b 

91 

72 

7 b 


I liii 

c 

nij>3 

no 

7V 

79 

7n 

7U 

/n 

vn 

71) 

7£) 

77 

76 

76 

76 

76 

75> 

7& 

7S 

7E» 

7‘\ 

7:5 

7*i 

7:s 

7:5 

7:5 

77 

72 

72 

72 

70 

71 

71 

71 

71 

71 

69 

69 

70 

69 

69 

69 

70 


bbO-l- 001 


rut : NStArs»4 


K i b 

— 

— 

i:iib7 

CMbO 

tllb9 

03 

1 1 1 

109 

03 

110 

109 

02 

109 

109 

02 

100 

100 

02 

100 

107 

00 

107 

106 

00 

106 

106 

01 

106 

10b 

00 

10b 

lO-l 

00 

104 

10b 

00 

103 

10b 

79 

104 

102 

79 

102 

102 

79 

102 

102 

79 

101 

101 

70 

101 

99 

70 

100 

101 

70 

1 00 

90 

76 

100 

99 

77 

99 

100 

76 

99 

9 7 

77 

90 

90 

77 

97 

90 

7 b 

90 

96 

7 b 

90 

96 

7 b 

97 

96 

7 b 

96 

9b 

7 b 

96 

9 b 

7 b 

9 b 

9 b 

7 f i 

9b 

9b 

7 b 

9b 

96 

7 b 

94 

9b 

73 

9b 

92 

7*1 

94 

93 

74 

94 

93 

74 

94 

93 

73 

93 

93 

73 

92 

92 

72 

92 

91 

72 

92 

91 

73 

91 

91 

72 

91 

90 


— 


rxtnouoE 

IM60 

rihoitfu 

(H»%fiori; 

103 

4 b 

bO 

101 

4b 

57 

102 

47 

5 7 

101 

46 

56 

101 

46 

57 

100 

4b 

bO 

99 

4b 

bO 

99 

44 

59 

99 

43 

59 

90 

45 

bO 

96 

4b 

bO 

97 

4b 

bO 

96 

44 

bO 

96 

42 

59 

9b 

4b 

bO 

95 

44 

bO 

94 

41 

bO 

96 

41 

bO 

94 

11 

5 7 

93 

1b 

57 

93 

1b 

57 

93 

1b 

57 

92 

4b 

57 

92 

45 

5 7 

92 

4b 

57 

92 

4b 

57 

91 

44 

bO 

90 

43 

50 

91 

43 

59 

91 

46 

5> 6* 

90 

4 b 

57 

90 

4 b 

50 

90 

4 b 

57 

09 

4 b 

bO 

09 

43 

bO 

00 

46 

57 

87 

46 

5 7 

07 

4 b 

57 

07 

4 b 

56 

07 

4 b 

f» 7 

06 

44 

50 

06 

43 

50 




M 1 > j I : n I 1 > 1 1 


r f: sii i (*11 r f ; 1 1 2 A /uo 


Tlfir- 
HIM src 


nif>i 


30 0 

52 

30 15 

51 

30 30 

53 

30 45 

51* 

31 0 

52 

31 15 

52 

31 30 

52 

31 *15 

51 

32 0 

52 

32 15 

52 

32 30 

51 

32 45 

51 

33 0 

51 

33 15 

61 

33 30 

51 

33 45 

51 

3*1 0 

51 

3*1 15 

51 

3*1 30 

52 

3*1 *15 

50 

35 0 

51 

35 15 

50 

35 30 

50 

35 45 

52 

36 0 

50 

36 15 

50 

36 30 

51 

.3 6 *1 5 

50 

37 0 

51 

3 7 IS 

51 

3 7 30 

50 

37 *15 

50 

30 0 

50 

30 15 

50 

30 30 

49 

30 *15 

50 

.39 0 

50 

39 15 

49 

39 30 

50 


riir>2 

72 

6ej 

69 

70 

71 
60 
71 
60 
67 
60 
67 
69 
69 
60 
67 
60 
67 
67 
66 

65 

66 
67 
66 
6 A 
65 
6^1 
67 
65 
6*1 
6*1 
6.5 
65 
65 
6*1 
65 
62 
63 
62 
65 


( u {< i : 

f H53 1115*1 


60 

69 

60 

60 

67 

60 

67 

67 

67 

67 

67 

66 

66 

66 

67 

66 

66 

66 

65 

66 
65 
6A 


£*:> 

65 

6*1 

6*1 

63 

6*1 

6*1 

6*1 

6*1 

63 

63 

63 

62 

63 

63 

6*1 

61 


92 

90 

91 
91 
91 
9<i 
91 
09 
00 
00 
07 
09 
00 
00 
06 
07 
86 
06 
05 
0*1 
05 
85 
0*1 
8*1 
03 
02 
85 
03 
03 
02 
01 
02 
01 
81 
01 
79 
79 
79 
00 


f OOJI CT Nlifi 

1 H M f I 
CM55 

70 
72 

71 
71 

70 

71 
70 

72 
70 

70 

71 

69 
68 
68 

70 
60 
68 
69 
68 
69 
67 
60 
60 
67 
69 
60 
67 
66 
67 
66 
67 
65 
65 

65 

66 
66 
67 
66 
65 


01-550*1-001 


Flit: NOtAIO*! 


F< A F 0 f< t 5 


(1156 

11157 

75 

71 

74 

72 

75 

71 

7*1 

70 

74 

71 

7*1 

71 

73 

71 

72 

71 

73 

70 

73 

69 

71 

71 

72 

69 

73 

69 

73 

69 

71 

70 

72 

60 

72 

69 

70 

70 

71 

60 

71 

69 

71 

60 

7<i 

69 

69 

69 

70 

67 

68 

68 

69 

68 

70 

60 

71 

67 

69 

66 

69 

67 

69 

67 

70 

66 

7<i 

66 

70 

66 

68 

6/ 

60 

6 / 

67 

66 

60 

66 

68 

66 


CH50 

CH59 

91 

90 

90 

90 

91 

80 

91 

88 

09 

89 

89 

87 

89 

88 

88 

88 

00 

86 

09 

86 

87 

87 

07 

87 

87 

86 

87 

86 

86 

85 

86 

85 

86 

8*1 

84 

85 

86 

82 

84 

84 

04 

83 

0*1 

85 

83 

83 

84 

81 

82 

83 

83 

82 

83 

82 

83 

82 

03 

80 

03 

80 

81 

80 

82 

80 

81 

79 

81 

79 

80 

81 

00 

79 

79 

79 

79 

78 

79 

79 


(‘1160 

AHtdiHr 

nirtniti i; 

OS 

45 

57 

06 

43 

50 

85 

45 

57 

84 

45 

57 

84 

45 

56 

04 

45 

57 

83 

46 

55 

03 

45 

57 

83 

45 

57 

03 

45 

57 

83 

45 

57 

82 

45 

56 

82 

45 

56 

81 

45 

56 

81 

4*1 

50 

80 

*15 

55 

80 

45 

56 

80 

45 

56 

79 

*15 

56 

80 

45 

SO 

79 

*15 

56 

79 

45 

56 

79 

*15 

55 

78 

45 

56 

78 

45 

56 

70 

45 

57 

77 

47 

5*1 

77 

46 

55 

77 

4 5 

55 

77 

*15 

55 

77 

44 

55 

76 

45 

55 

76 

*15 

55 

76 

45 

55 

7*1 

45 

5*1 

75 

4*1 

57 

75 

44 

56 

7*1 

43 

55 

73 

*16 

5*1 


» iwt 

ni E 

1 

gr.i 1 A 

M 1 
IN. IFtliM 

i i:> 1 

n OOF; 

I 1> il f > 
090 12 U'S 


CFI 

57, 

... (i:iF iNf; aiiiAi); 3 

F I. X 3 FT. 

F F;fjM lit 

Ul f>2 

ni F>.5 

Ml 

Ul M, 

Ul f>/» 

iir?i (»AU 

1 1 ME 

MAH 3 F I. M;Hri lin(it:- AVG I.'! Tl 'S 
MAH v'. FI. FHifl mM«l:-AW U! IT'S 
ST AI K A'^EF;A( F 

MAH 9 FI. riinitl HIM IF; <3 IM. H;0H ILlLJNi;) 

( t;ii iHf;-- 3 liinii s nnr i f;oh mah 

H /'!0. FKi FF:0.M i: r HUrllitF:; 01 

1 „ , T t H F' i; Ft A F 

Ul 50. 
( M 59, 
(IF AO. 
(IF Al. 
UF A2. 

-550A"001 

FI R li 0 — 

... MriFFlE 
... AIN ItlTTI IFVFI 
, . . A IF: 1 flMFR 1 I'VH 
... ANEiItNI 

... AN INAL rXKiSMFrF: HIANIiCN 
IIIE: NSLAFSb 

KXF(IOFIF:l 

M 1 

E«l t 

UISI 

UIS2 

UIS3 

(USA (FISS 

(USA 

f:ff57 


CFFSO 

CFFS9 

CFF60 

AMFUtNT 

CFIAMOF R 


— 


— 

— 



— 

— 


— 

— 

— 

— 

— 

0 

lf> 

F'2 

E‘A 

S3 

SO 52 

F>7 

57 


57 

55 

57 

53 

57 

0 

3(1 

S2 

SA 

SA 

57 5 A 

SS 

50 


56 

SO 

55 

55 

55 

(I 

^iE> 

SI 

SA 

S3 

SO S3 

S7 

57 


50 

55 

57 

5A 

56 

1 

<1 

5 A 

S3 

SS 

!>6 S-I 

SS 

50 


55 

57 

E>5 

5A 

55 

1 

1F> 

SA 

SA 

SS 

SO SS 

SA 

50 


55 

AO 

56 

56 

53 

1 

3(» 

SA 

SA 

SS 

79 SA 

SO 

59 


69 

71 

60 

5A 

55 

1 

AE, 

SS 

S7 

57 

103 SA 

Al 

62 


09 

92 

63 

5A 

55 

2 

<» 

F>7 

SO 

AO 

131 59 

AA 

AA 


111 

117 

67 

55 

55 

2 

IS 

S7 

S9 

A3 

1 SA A3 

A7 

70 


133 

1A3 

71 

57 

5A 

2 

30 

SO 

A3 

AA 

100 A A 

73 

7 A 


1 50 

lAO 

79 

55 

56 

2 

AS 

SO 

AS 

A9 

199 A9 

70 

77 


lAA 

176 

05 

55 

55 

3 

0 

AO 

A 7 

73 

212 73 

02 

02 


1 00 

192 

91 

55 

S6 

3 

IS 

Al 

A? 

7A 

22A 7A 

OA 

OA 


191 

203 

98 

55 

56 

3 

30 

A3 

70 

01 

23 A 79 

09 

90 


199 

215 

105 

55 

55 

3 

AS 

A3 

73 

03 

2A7 OA 

92 

95 


212 

225 

113 

50 

55 


0 

AS 

7E> 

07 

2A0 07 

9S 

90 


222 

23A 

12A 

57 

55 


IS 

AS 

70 

90 

27S 90 

100 

102 


23 A 

2AA 

137 

56 

57 


30 

A 7 

79 

9F> 

293 9A 

lOS 

107 


2AB 

257 

1 A9 

55 

56 


AS 

A 7 

02 

90 

30S 99 

109 

1 13 


2A1 

27A 

150 

56 

55 

f; 

0 

AO 

OA 

102 

320 lOA 

113 

1 to 


272 

20 A 

171 

56 

55 

E* 

IS 

70 

07 

lOA 

33S 107 

119 

123 


20 A 

29A 

106 

55 

57 

r; 

30 

70 

90 

111 

3A0 112 

12A 

1 29 


29 A 

302 

190 

55 

57 


AS 

70 

93 

1 1 A 

3SA ns 

129 

13A 


302 

300 

208 

F'E* 

57 

A 

0 

71 

9E> 

1 10 

3 so 120 

133 

139 


30A 

311 

216 

56 

57 

A 

ts 

72 

9 A 

123 

3F>3 123 

135 

1 A3 


30 A 

309 

219 

56 

56 

A 

30 

72 

101 

12A 

3A2 12A 

130 

1 A5 


301 

306 

229 

55 

57 

A 

AS 

72 

lOS 

12S 

332 12A 

139 

1 AE> 


290 

301 

23 A 

5 A 

59 

7 

0 

72 

lOA 

1 27 

310 12A 

130 

1 AS 


209 

29A 

232 

55 

50 

7 

IS 

72 

107 

127 

30 A 12A 

137 

1A5 


279 

28A 

226 

56 

50 

7 

30 

72 

107 

127 

291 127 

135 

1 AS 


2A0 

27 A 

219 

50 

56 

7 

AS 

72 

109 

127 

2^9 12A 

13A 

1 A3 


259 

262 

213 

56 

57 

n 

0 

71 

110 

12A 

2A0 12S 

1 33 

1 Al 


2S1 

251 

207 

56 

50 

II 

IS 

71 

1 09 

12A 

2SA 12S 

132 

1 Al 


2A2 

2AA 

201 

56 

50 

0 

30 

71 

1 09 

12S 

2A7 12S 

131 

lAO 


23 B 

235 

196 

56 

50 

0 

AS 

70 

1 1 0 

123 

239 12A 

1 30 

1 30 


229 

227 

1 9 1 

56 

50 


F Al l 2 


II SI HAIF; It 
I IfiC 

HIM SfC I 

y 0 



IS 

9 

;5<» 

9 

4S 

10 

0 

10 

IS 

10 

:5o 

10 


1 1 

(1 

1 1 

IS 

1 1 

.30 

1 1 

•iS 

12 

<1 

12 

\u 

12 

:<o 

12 

•if* 

\:i 

0 

1.5 

IS 

1.3 

30 

i;5 

M 1) 

1 M 

(1 

1 1 

IS 

iM 

30 

1 1 

'IS 

IS 

0 

IS 

IS 

IS 

30 

IS 

‘iS 

16 

(» 

1 6 

IS 

16 

30 

1 6 

•IS 

17 

0 

1 ' 

IS 

17 

30 

17 

'IS 

to 

<1 

10 

IS 

10 

30 

10 

'»S 

\9 

0 

19 

IS 


M i 

> rh tt 17 

r 1 :> 

II 



i imircT s 

■ 

V U 0 

1 

T 1: h 1 

1 IIS2 

( IIS3 

t IIS'l 

IHSS 

1 1 0 

123 

231 

123 

1 09 

1 22 

223 

123 

1 09 

123 

216 

123 

KiO 

123 

209 

123 

107 

122 

202 

122 

1 09 

120 

199 

121 

109 

119 

193 

120 

1 <i9 

1 10 

100 

119 

ion 

no 

103 

120 

1 00 

1 16 

1 70 

1 10 

107 

116 

173 

1 10 

106 

116 

169 

no 

lOS 

1 IS 

1 66 

no 

1 06 

1 IS 

163 

117 

1 06 

1 I'l 

160 

116 

lOS 

113 

1S7 

116 

lO'l 

113 

ISS 

116 

103 

113 

ISl 

116 

103 

112 

1 SO 

ns 

103 

111 

1 SO 

1 M 

1 02 

111 

1'17 

11 '1 

102 

1 10 

1'16 

IM 

1 02 

109 

MA 

113 

1 0 1 

109 

1 ^2 

113 

101 

109 

1 ^0 

113 

101 

100 

I'lO 

112 

102 

l<i7 

I'lo 

no 

101 

106 

1 30 

no 

1 00 

106 

137 

111 

101 

106 

1 37 

109 

K»1 

lOS 

1 36 

109 

99 

lOS 

13'1 

109 

99 

lOS 

133 

1 09 

90 

lOS 

131 

109 

90 

lO'l 

131 

100 

99 

102 

131 

106 

97 

103 

130 

107 

96 

lO'l 

1 20 

100 

97 

102 

1 20 

107 

97 

1 (»2 

120 

106 

90 

100 

129 

lOS 

97 

101 

127 

106 


/20/1 

MSI 

70 

VO 

71 

71 

71 

70 

^>9 

69 

6ii 

6ii 

69 

69 

69 

69 

6\t 

6l\ 

6fl 

70 

69 

6U 

6U 

60 

60 

69 

60 

6 7 

6 

67 

67 

6 7 

67 

6 7 

6 7 

67 

67 

66 

67 

67 

6 7 

6 / 

6S 

67 


01-£>S0*1 001 


ril f- : NSI ATSS 


! •: A T 

11 U E 0 

— 

— 

— 


EXI iioiin 

niS6 

r IIS7 

(MSO 

tns9 

11160 

AhHIENT 

riiAMHES: 

1 K» 

137 

223 

219 

109 

ss 

59 

127 

136 

216 

213 

102 

S6 

so 

126 

136 

210 

209 

177 

S7 

so 

12'! 

13S 

204 

204 

172 

57 

S6 

123 

133 

199 

197 

169 

56 

so 

12'! 

132 

196 

191 

167 

S6 

so 

124 

131 

192 

106 

164 

SS 

60 

123 

1 30 

107 

101 

161 

54 

60 

121 

129 

103 

170 

1S6 

S6 

SO 

122 

127 

179 

173 

JS4 

S6 

60 

120 

127 

17b 

170 

151 

SS 

S9 

119 

127 

171 

167 

149 

S6 

SO 

no 

1 26 

160 

164 

147 

56 

SO 

117 

124 

16S 

161 

14S 

56 

S9 

1 16 

123 

163 

ISO 

143 

SS 

S9 

116 

123 

160 

ISS 

141 

56 

S9 

ns 

122 

1S7 

153 

140 

S6 

f>9 

114 

122 

ISS 

ISl 

137 

56 

S9 

113 

121 

1S3 

ISO 

136 

57 

S9 

113 

120 

1S2 

149 

13S 

57 

S9 

112 

119 

ISO 

147 

133 

57 

S9 

112 

1 19 

ISO 

146 

132 

57 

59 

1 1 1 

117 

140 

144 

131 

57 

59 

1 10 

117 

147 

143 

130 

S7 

59 

109 

116 

14S 

142 

120 

57 

SO 

109 

116 

144 

141 

127 

SO 

SO 

no 

114 

144 

137 

129 

56 

61 

109 

113 

143 

137 

120 

SS 

60 

1 00 

114 

141 

137 

124 

SO 

59 

1 00 

113 

140 

136 

12S 

57 

59 

109 

111 

140 

133 

126 

56 

61 

107 

1 12 

130 

134 

124 

57 

60 

1<I6 

1 1 1 

137 

132 

123 

57 

59 

lOS 

111 

13S 

133 

120 

SO 

SO 

K»S 

no 

13 S 

132 

121 

SO 

S9 

106 

109 

136 

1 20 

123 

56 

61 

104 

109 

134 

liO 

121 

57 

60 

103 

109 

132 

130 

119 

57 

S9 

103 

109 

132 

129 

no 

SO 

S9 

1<»3 

1 00 

131 

120 

1 10 

S7 

60 

104 

106 

132 

127 

119 

57 

60 

103 

1 06 

130 

1 26 

1 1 0 

57 

60 


PAI.E 3 





n 1 

ill 

i:.;.: f t ':> 

II r> 

I [IV 

I : 

1 1 /20 /[)0 



1 f:0Jn 1 1 

1 I ME 

- 

— 

f .: 

U 0 c 

T t M 1 

h 1 f 1 

SEX 

CHBl 

tllB2 

EIIB3 

TUB 4 

1 lIBB 

19 

3*:i 

66 

96 

1 00 

126 

lOB 

19 

^r> 

6B 

97 

99 

127 

104 

20 

0 

66 

96 

99 

126 

103 

20 

1E> 

66 

9B 

99 

124 

104 

20 

30 

66 

9^1 

99 

123 

104 

20 

4F> 

66 

9B 

90 

123 

103 

21 

0 

67 

93 

99 

122 

103 

21 

U) 

66 

9‘1 

90 

122 

103 

21 

30 

66 

92 

90 

1 20 

103 

21 

M f J 

66 

92 

97 

1 20 

103 

22 

0 

66 

93 

97 

120 

102 


1& 

6B 

93 

96 

120 

101 

22 

30 

6A 

9'1 

9B 

120 

100 

22 

mB 

6B 

93 

9B 

1 20 

100 

23 

<1 

65* 

91 

9fj 

119 

101 

23 

IB 

66 

90 

96 

117 

101 

23 

30 

6B 

91 

95) 

117 

101 

23 

•IB 

6B 

90 

9B 

117 

101 

2 m 

0 

6^1 

91 

9^1 

117 

99 

2^^ 

IB 

6B 

91 

94 

116 

90 

2^ 

30 

6B 

90 

94 

116 

99 

2 m 

•*B 

67 

t)9 

94 

IIB 

9? 

21> 

<» 

6B 

1)9 

93 

IIB 

90 

2f> 

IB 

6B 

90 

93 

IIB 

90 

2T) 

3<» 

6B 

t)9 

92 

115) 

90 

2B 

•IB 

66 

1)0 

93 

114 

90 

2A 

0 

6^ 

90 

91 

116 

96 

?%•'*« 

IB 

6B 

1)9 

91 

114 

97 

26 

30 

6B 

m 

91 

114 

97 

26 

•iB 

66 

07 

92 

113 

97 

2? 

0 

6 A 

09 

91 

114 

9B 

27 

IB 

6A 

09 

90 

114 

95) 

27 

30 

66 

07 

91 

112 

95) 

2 ? 

^B 

6B 

06 

91 

111 

95) 

2U 

<» 

6^1 

07 

90 

112 

9B 

?.U 

IB 

63 

00 

09 

113 

9B 

21) 

30 

63 

00 

09 

112 

94 

2B 

-'iB 

6 A 

07 

09 

112 

94 

29 

0 

6^» 

07 

09 

112 

94 

29 

IB 

64 

06 

09 

1 1 1 

9B 

29 

30 

6^1 

06 

00 

1 1 1 

94 

29 

•IB 

6 4 

07 

00 

112 

92 


[«l f:: 01* 


fill; NSlATliiS 


1. A 1 






i->:rnoiH.( 

(115)6 

(MB 7 

niBO 

1:M59 

(H60 

AMC^IIXIT 


— 

— 

— 

— 


— 



1 03 

106 

129 

125 

117 

57 

60 

102 

105) 

129 

124 

117 

57 

60 

Ml 2 

lOB 

129 

123 

1 10 

56 

62 

.101 

lOB 

127 

124 

115 

57 

60 

K»0 

lOB 

126 

124 

114 

59 

59 

101 

104 

126 

123 

114 

57 

60 

99 

104 

12B 

1 22 • 

114 

56 

60 

1 00 

103 

124 

121 

113 

57 

60 

90 

103 

123 

121 

1 12 

56 

60 

90 

103 

123 

122 

1 11 

50 

59 

90 

1 02 

1 22 

120 

1 1 1 

50 

60 

90 

1 <»2 

1 22 

1 19 

112 

57 

61 

99 

101 

123 

1 10 

1 12 

57 

61 

99 

100 

123 

117 

1 12 

56 

61 

90 

101 

121 

110 

111 

5/ 

60 

97 

101 

120 

1 17 

1 10 

57 

61 

96 

101 

1 19 

110 

100 

58 

59 

95) 

* 1 00 

118 

110 

107 

50 

59 

96 

99 

120 

116 

109 

57 

61 

96 

90 

119 

115 

1 10 

56 

62 

96 

90 

1 If) 

115 

109 

57 

61 

95) 

99 

117 

115 

100 

57 

61 

95 

99 

117 

116 

107 

50 

60 

95) 

90 

117 

IIB 

1<I7 

57 

61 

95) 

97 

117 

113 

100 

57 

61 

93 

90 

116 

114 

107 

57 

61 

9B 

96 

117 

113 

107 

57 

61 

94 

96 

116 

113 

107 

56 

62 

94 

96 

116 

113 

106 

57 

61 

92 

96 

114 

113 

106 

56 

61 

93 

9S 

115 

113 

106 

56 

61 

94 

9B 

116 

111 

106 

5*7 

6*2 

93 

9B 

114 

112 

106 

57 

62 

92 

96 

113 

111 

1 05) 

57 

61 

92 

9B 

113 

112 

103 

50 

60 

93 

94 

114 

111 

105 

56 

61 

92 

94 

114 

111 


56 

62 

92 

94 

113 

1 10 

l<i5 

56 

62 

92 

93 

113 

109 

1<»6 

55 

63 

91 

95) 

112 

1 12 

1<»3 

59 

60 

91 

94 

112 

111 

1<I4 

57 

62 

92 

93 

113 

109 

106 

56 

63 


rrii r 


M ri t > i ; iz T o ft 


Itsi HA It: 

1 1 720/80 



l i:cum rnihKi'i;: oi 

-558*1-001 


I Ji t 

: NStAI 

85 


1 Uil 

— 


I; 8 

n i: 

r f 11 f 

' f f< A T 

11 f< e 8 - 

— 

— 




txiosiitt 

hlN SI C 

nisi 

rHS2 

CHS 3 

ells'! 

niss 

( HS6 

IMS 7 

ni58 

CH59 

(1160 

AhOItMT 

1 HAhOtC; 



- - 

— 

— 

— 

— 

— 

— 

— 

- 

— 

— 

30 0 • 

6 A 

86 

88 

Ill 

93 

91 

93 

113 

1 10 

105 

57 

62 

Ml IS 

6‘l 

8S 

88 

111 

93 

91 

93 

112 

1 10 

105 

57 

62 

3<» 30 

6E> 

8 ‘I 

89 

1 10 

93 

90 

9'! 

111 

110 

lO'l 

57 

62 

30 *H> 

6^1 

8S 

87 

1 1 1 

93 

91 

93 

112 

1 10 

10*1 

57 

61 

3J 0 

63 

86 

87 

112 

91 

91 

92 

113 

1 08 

106 

56 

63 

3 1 1 r> 

63 

86 

8 7 

112 

91 

91 

92 

113 

108 

106 

56 

63 

31 30 

63 

8S 

87 

111 

92 

91 

92 

112 

109 

10*1 

57 

62 

31 AFy 

63 

8‘l 

87 

110 

92 

90 

92 

111 

109 

10*1 

57 

62 

3‘J 0 

6S 

83 

8 7 

109 

92 

89 

92 

111 

109 

103 

57 

62 

31? 1 S 

6'! 

83 

87 

1 09 

93 

88 

92 

109 

109 

102 

57 

62 

32 30 

63 

8S 

8S 

111 

91 

90 

91 

111 

108 

103 

58 

62 

32 'IS 

6‘l 

8*1 

86 

1 10 

91 

90 

91 

no 

108 

103 

57 

62 

33 0 

6‘l 

83 

87 

109 

91 

89 

* 91 

no 

108 

102 

58 

62 

U*j 

63 

8‘l 

86 

1<I9 

91 

89 

91 

no 

108 

101 

58 

61 

33 30 

63 

8*1 

OS 

1 10 

90 

90 

90 

111 

106 

102 

57 

62 

33 /iS 

63 

83 

86 

109 

91 

89 

9<i 

no 

107 

102 

56 

62 

3 H 0 

63 

03 

86 

109 

91 

89 

91 

no 

107 

102 

57 

61 

3*^ IS 

63 

82 

86 

108 

91 

87 

91 

108 

108 \ 

1 00 

58 

60 

3*‘* 30 

63 

83 

8S 

109 

91 

88 

91 

109 

107 

100 

58 

60 

3A ‘IS 

63 

83 

8‘l 

109 

89 

90 

89 

no 

105 

101 

57 

61 

3S 0 

6'! 

82 

8S 

107 

90 

88 

90 

109 

106 

100 

58 

61 

3S IS 

63 

82 

8S 

108 

90 

88 

90 

108 

106 

98 

58 

60 

3S 30 

62 

8*1 

83 

1 08 

89 

88 

89 

108 

105 

99 

58 

61 

3S ^iS 

63 

82 

O'! 

107 

89 

88 

89 

108 

105 

99 

57 

61 

3 A 0 

6'! 

81 

8S 

lOS 

90 

87 

90 

106 

105 

98 

58 

60 

36 1 E> 

63 

81 

8S 

lOS 

90 

86 

90 

106 

105 

97 

57 

60 

36 30 

62 

83 

83 

107 

88 

88 

88 

107 

lO'l 

98 

58 

61 

36 'IS 

6A 

81 

8*1 

lOS 

89 

87 

89 

106 

103 

97 

58 

61 

37 0 

63 

81 

8*1 

10*1 

90 

86 

89 

105 

105 

95 

58 

59 

3 7 IS 

62 

83 

82 

106 

88 

87 

8 7 

106 

102 

97 

57 

60 

3 7 30 

62 

83 

02 

lOS 

88 

87 

87 

lOS 

102 

96 

57 

61 

3 7 ‘1 S 

63 

81 

83 

10*1 

88 

87 

87 

lOS 

101 

97 

57 

62 

38 0 

63 

81 

83 

10*1 

88 

87 

87 

lOS 

101 

96 

57 

61 

38 JS 

63 

80 

83 

103 

88 

86 

88 

103 

102 

9*1 

60 

59 

38 30 

61 

81 

82 

103 

87 

86 

87 

lO'l 

101 

95 

58 

61 

38 'IS 

63 

81 

82 

103 

87 

86 

87 

10*1 

99 

96 

56 

63 

39 0 

6‘l 

79 

83 

102 

87 

8S 

88 

103 

100 

9*1 

58 

61 

39 IS 

62 

80 

82 

102 

87 

85 

87 

102 

100 

93 

58 

60 

39 30 

62 

81 

81 

102 

86 

87 

87 

103 

99 

9*1 

58 

61 

39 'IS 

63 

79 

83 

100 

87 

8*1 

87 

101 

99 

93 

57 

60 

‘10 0 

61 

81 

80 

1 <»2 

86 

86 

86 

102 

99 

93 

57 

61 

'!<! IS 

62 

80 

81 

101 

86 

85 


102 

98 

9*1 

c;c; 

62 


f Abl S 


M i-i 


ItSl 

1 OAlt: 

11/20/00 


T IMF 





HIM 

SI f 

IHSl 

rM52 

'iO 

30 

63 

70 

mO 

A5 

62 

00 

‘U 

0 

62 

79 

*U 

15 

62 

79 

‘U 

30 

62 

79 

*U 

•15 

61 

79 

m2 

0 

62 

70 

-12 

15 

63 

7 7 

*12 

30 

62 

70 

•12 

•15 

62 

79 

•13 

0 

63 

77 

•13 

15 

62 

77 

•13 

30 

61 

79 

•13 

•15 

62 

70 

•1*1 

0 

62 

70 

•Wi 

15 

63 

76 

•1*1 

30 

63 

76 

•1 •! 

A 5 

62 

76 

•15 

0 

60 

70 

•15 

15 

61 

76 

•15 

30 

62 

76 

•15 

A 5 

62 

75 

•16 

0 

62 

76 

•16 

15 

60 

77 

•16 

30 

61 

76 

•16 

AS 

63 

75 

•17 

0 

62 

76 

•17 

15 

62 

76 

•17 

30 

61 

76 

•17 

•15 

62 

7 A 

•10 

0 

61 

75 

•10 

15 

61 

76 

•10 

30 

62 

7 A 

•10 

A 5 

62 

7*1 

•19 

<1 

61 

7 A 

•19 

15 

60 

75 

•19 

30 

61 

7 A 

•19 

A 5 

62 

7 A 

50 

0 

62 

72 

5‘i 

15 

61 

7 A 

50 

30 

60 

75 

50 

•15 

62 

73 


1 O 

II !> 


f R0JI:(.T HIIHdiK; 

1 t 

1 t M 1- 

FRA 

t M5A 

(1155 

(1156 

99 

07 

03 

101 

05 

06 

100 

05 

05 

99 

0 7 

03 

99 

06 

OA 

100 

05 

OA 

90 

05 

OA 

97 

05 

03 

90 

05 

03 

90 

03 

OA 

96 

05 

03 

96 

06 

02 

90 

03 

03 

97 

03 

OA 

96 

03 

03 

95 

OA 

02 

95 

BA 

02 

95 

0A 

01 

95 

03 

02 

95 

03 

02 

95 

03 

02 

9 A 

03 

02 

9 A 

03 

01 

95 

02 

01 

9A 

03 

01 

92 

03 

00 

93 

03 

01 

93 

02 

01 

9 A 

01 

02 

92 

03 

79 

92 

02 

00 

93 

01 

01 

91 

02 

00 

91 

02 

00 

91 

03 

79 

92 

01 

00 

91 

00 

01 

90 

01 

00 

90 

01 

79 

91 

01 

79 

91 

00 

79 

90 

00 

79 


1 ii 

r; 

( iij>j 

00 

01 

01 

00 

79 

00 

01 

00 

79 

00 

00 

70 

70 

79 

00 

79 

79 

70 

70 

70 

70 

70 

77 

70 

79 

77 

77 

77 

70 

77 

7!> 

77 

77 

77 

7S 

7A 

76 

77 

75> 

7B 

76 


-SBOm-001 


Flit: NOtATSb 


tXFDOURE 


(115 7 

CMSO 

(M59 

( H60 

AhOltNl 

CHAMOtR 

— 

— 

— 

— 

— 

— 

87 

1 00 

99 

92 

57 

60 

05 

1 02 

98 

92 

50 

60 

05 

101 

97 

9A 

55 

63 

07 

99 

99 

09 

58 

59 

06 

100 

98 

91 

57 

61 

05 

100 

97 

91 

57 

61 

05 

99 

96 

91 

57 

61 

06 

90 

96 

90 

57 

61 

06 

90 

97 

00 

59 

59 

OA 

99 

95 

90 

57 

61 

05 

90 

95 

09 

57 

61 

05 

96 

96 

87 

57 

60 

03 

90 

95 

00 

57 

61 

03 

98 

9A 

09 

57 

61 

03 

98 

93 

09 

55 

62 

0 1 

96 

9A 

00 

58 

61 

OA 

96 

9A 

07 

58 

61 

OA 

95 

95 

05 

58 

59 

03 

96 

93 

07 

58 

61 

03 

95 

9A 

06 

50 

60 

03 

95 

92 

87 

58 

61 

03 

95 

92 

07 

50 

61 

03 

95 

93 

06 

59 

60 

03 

95 

92 

06 

50 

61 

82 

95 

91 

07 

56 

62 

03 

93 

91 

05 

58 

61 

03 

9A 

92 

OA 

50 

60 

02 

95 

90 

07 

56 

63 

02 

95 

90 

07 

57 

62 

03 

92 

91 

OA 

50 

60 

02 

93 

91 

03 

59 

60 

01 

9A 

90 

05 

58 

61 

02 

93 

90 

OA 

50 

61 

01 

93 

90 

OA 

50 

61 

02 

91 

91 

02 

50 

« 60 

01 

92 

90 

03 

50 

61 

00 

93 

07 

05 

57 

62 

01 

92 

09 

03 

50 

61 

02 

91 

09 

03 

50 

61 

01 

91 

89 

02 

50 

61 

00 

91 

08 

03 

57 

61 

00 

91 

08 

03 

57 

61 


FAI.I 6 


Ills 


USI HA)F; J 1/20/00 


pMUl ( r NnfiUiiR: <>i -*>5 D‘V-ooi 


T 1 fit 
MIN Stc 


nibi 


nis2 


r; u 

ni!>:i 


i< F 


51 

0 

59 

7A 

75 

90 

51 

15 

61 

7A 

75 

91 

51 

30 

61 

73 

75 

90 

51 

'1 5 

61 

73 

7 1 > 

09 

52 

0 

62 

71 

75 

09 

52 

15 

61 

72 

75 

00 

t'2 

30 

61 

73 

75 

09 

52 

*15 

60 

72 

75 

09 

53 

0 

61 

72 

75 

07 

53 

15 

61 

72 

75 

07 

53 

30 

61 

72 

75 

07 

53 

*15 

60 

72 

7A 

09 

5 -I 

0 

60 

72 

7A 

07 

5-1 

15 

61 

71 

75 

06 

5-1 

30 

60 

72 

73 

07 

5*1 

*15 

60 

73 

73 

00 

55 

0 

60 

72 

73 

07 

55 

15 

61 

71 

75 

05 

55 

30 

60 

71 

73 

86 

55 

AS 

60 

71 

73 

06 

56 

0 

60 

71 

73 

05 

56 

15 

59 

72 

72 

06 

56 

30 

60 

7 1 

73 

06 


T t M 1' 
(H!>!> 

00 

79 

79 

79 

00 

00 

70 

79 

00 

79 

79 

77 
70 

78 

79 
77 
70 
79 
70 
77 
70 
77 
76 


i: R A T 
IH5>6 

79 

00 

79 

79 

70 

70 

79 

79 

77 

77 

78 

79 
70 
77 
77 
79 
70 

76 

77 
70 

76 

77 
77 


II R t S 
CHB7 

01 

00 

79 

79 

00 

01 

79 

79 

00 

00 

IKi 

79 

79 

79 

79 

70 

70 

79 

79 

70 

79 

70 

70 


f ile : holavos 


(H58 

CH59 

91 

09 

92 

07 

90 

07 

90 

07 

90 

07 

09 

09 

91 

05 

09 

06 

00 

00 

00 

00 

00 

07 

09 

85 

00 

OA 

00 

05 

07 

05 

00 

05 

00 

03 

07 

BA 

07 

0*1 

07 

03 

86 

05 

07 

0*1 

07 

02 


Exr OOIIRE 


AMO II NT 

CHAMOEt 

58 

61 

57 

61 

56 

62 

56 

62 

50 

61 

50 

59 

57 

62 

56 

62 

50 

60 

50 

59 

59 

59 

57 

61 

56 

63 

57 

61 

50 

61 

57 

61 

56 

63 

50 

61 

50 

61 

57 

62 

61 

59 

58 

61 

50 

61 


t H60 

02 

OJ 

03 

03 

02 

79 

02 

01 

79 

70 

79 

00 

01 

79 

79 

79 

00 

79 

70 

00 

76 

78 

70 


FTil.F I 


M ^ f o 


(II J>i.. 
(H 55.. 
( II 53. . 
HI 5A.. 
ril 55.. 
( II 5.^.. 


w»M I 6 IN. n;iifi I I miR -riW i5 n 

UAI L 3 F I . n.ilh n iMi|v--AW 12 T(:^s 

Wild. 6 ri . I COM n one " Avc 1.2 u ^s 

STAfK AOECr.CC 

(4ALI V FT. (COM FTCMIC <3 IN. FROM CClllNO 
rr il INO- 3 INI IH S (HIT FROM WAl I 


ifisr (»Air: 11/21/00 


I'ROJiri NIIMIHR: 01- 


1 1 MR 

— 


C 11 

0 1 

1 E M r 1 

b \< A 

MIN 

SI c 

CII51 

11152 

1 1(53 

(1(54 

(1(55 

CM55 

0 

15 

55 

55 

55 

59 

55 

55 

• 1 

30 

55 

55 

55 

58 

57 

55 

0 

4!) 

55 

55 

55 

59 

55 

55 

1 

0 

55 

55 

55 

50 

55 

56 

1 

15 

55 

55 

57 

59 

55 

55 

1 

30 

55 

50 

55 

00 

55 

59 

1 

45 

5V 

57 

50 

109 

58 

51 

2 

0 

57 

51 

50 

140 

51 

54 

2 

15 

50 

52 

53 

154 

53 

69 


30 

52 

52 

58 

103 

57 

72 

2 

45 

52 

55 

71 

202 

70 

75 

3 

0 

53 

59 

73 

215 

73 

00 

3 

15 

54 

71 

75 


75 

05 

3 

30 

55 

71 

01 

237 

79 

07 

3 

45 

57 

74 

83 

2 49 

03 

91 

•\ 


57 

77 

05 

250 

04 

95 


15 

5V 

79 

09 

265 

89 

98 

‘1 

30 

50 

02 

90 

271 

91 

101 


45 

70 

03 

94 

275 

93 

104 

5 

0 

71 

05 

95 

200 

97 

105 

r. 

15 

71 

87 

97 

285 

97 

109 

5 

30 

74 

09 

99 

205 

100 

109 

5 

45 

74 

91 

101 

200 

102 

110 

Cy 

0 

75 

94 

101 

291 

102 

113 

6 

15 

75 

94 

104 

200 

104 

113 

6 

30 

74 

90 

104 

200 

105 

114 

6 

45 

75 

99 

105 

255 

107 

113 

7 

0 

75 

102 

105 

255 

105 

115 

7 

15 

75 

102 

107 

243 

105 

113 

7 

30 

76 

102 

107 

232 

107 

113 

7 

45 

75 

103 

105 

224 

107 

113 

0 

0 

75 

102 

107 

215 

105 

112 

0 

15 

75 

103 

105 

209 

1 05 

112 

0 

3<i 

?4 

105 

105 

203 

105 

111 

0 

45 

75 

1 02 

107 

195 

105 

1 10 


( II 57. 

... (l-Il 

ING <(I0AR; 3 

PT. X 3 PT. 

FROM Ul 

i\\ 50. 

... RAFFLE 




CM 59. 

... ftlR 

Ul FT L 

ityt 1 



( II 50. 

... AIR 

LOULR 

u yti 



(M 51. 

... AM01ENI 




(II 52. 

... ANIMAL EXF'OSIIRL ( HAMRER 


504-001 


F 

HE; NSEAT05 


R I: 0 - 

— 

— 

— 


EXR0SHRI 

(1157 

LII50 

CH59 

Cl 150 

AMRIEN 1 

(MAMRER 

55 

59 

57 

59 

53 

55 

58 

50 

50 

50 

54 

55 

57 

58 

59 

55 

55 

54 

55 

59 

57 

59 

52 

57 

50 

50 

50 

59 

54 

55 

58 

71 

70 

53 

54 

55 

51 

95 

97 

55 

54 

55 

53 

120 

126 

70 

54 

55 

55 

144 

150 

75 

54 

55 

58 

150 

157 

80 

54 

55 

71 

175 

105 

84 

55 

55 

74 

109 

200 

94 

54 

55 

75 

200 

210 

102 

54 

57 

00 

210 

220 

109 

54 

55 

04 

219 

232 

115 

54 

55 

05 

230 

238 

124 

54 

57 

90 

235 

245 

130 

54 

55 

91 

241 

248 

139 

54 

57 

93 

245 

240 

149 

54 

57 

95 

248 

253 

153 

54 

5' 7 

98 

253 

255 

152 

54 

57 

101 

254 

255 

150 

54 

50 

104 

255 

260 

172 

54 

57 

104 

257 

250 

177 

54 

57 

107 

257 

259 

181 

53 

50 

108 

252 

258 

105 

54 

57 

109 

243 

250 

109 

54 

50 

109 

235 

240 

109 

55 

50 

110 

225 

232 

103 

55 

57 

109 

210 

221 

181 

54 

50 

109 

210 

214 

175 

55 

55 

109 

204 

205 

1 72 

54 

50 

109 

199 

198 

159 

54 

50 

109 

192 

194 

154 

55 

50 

109 

100 

100 

162 

54 

50 


f ACL 2 


tig 


HSi i»Aif : 11 /21/no ri:n.iL( I NimMif:: oi- 


r 1 hi 

— 


C u 

0 t 

T K h r 1 

: R A 

hih 

si.r 

CHBl 

1 IIB2 

niB3 

t IIB*1 

MIBB 

1 MB6 

9 

0 

73 

10*1 

lOB 

192 

106 

110 

9 

IB 

7^ 

103 

105 

107 

lOB 

109 

9 

30 

7 ‘\ 

103 

lOB 

103 

106 

100 

9 

^B 

7*1 

10*1 

10*1 

102 

10*1 

109 

10 

0 

7-1 

103 

lOB 

170 

10*1 

109 

10 

IB 

7B 

102 

lOB 

17*1 

lOB . 

100 

to 

30 

7*1 

103 

10*1 

172 

lOB 

107 

1 0 

-IB 

73 

103 

10*1 

169 

lOB 

106 

1 1 

0 

72 

10*1 

102 

167 

10*1 

107 

1 1 

IB 

73 

102 

103 

16*1 

103 

107 

1 1 

30 

73 

101 

10*1 

160 

lOB 

lOB 

1 1 

^iB 

71 

102 

102 

IBO 

103 

106 

12 

0 

72 

101 

102 

IBB 

102 

106 

12 

IB 

72 

100 

102 

1B2 

102 

105 

12 

30 

72 

99 

102 

IBO 

103 

103 

1 2 

AB 

71 

100 

101 

MO 

102 

103 

1.3 

0 

72 

90 

101 

M6 

102 

102 

13 

15 

71 

90 

100 

1*12 

103 

101 

13 

30 

71 

99 

90 

M2 

101 

102 

13 

AB 

71 

9 7 

90 

130 

101 

101 

1 'I 

0 

71 

97 

98 

136 

101 

100 

1 M 

IB 

71 

96 

90 

13*1 

100 

1 00 

1 

30 

71 

9*1 

90 

131 

100 

99 

1 •! 

-IB 

69 

9B 

96 

130 

99 

90 

Ifv 

0 • 

70 

9 1 

96 

120 

90 

90 

ir» 

IB 

69 

9B 

9B 

126 

99 

97 

IB 

30 

70 

93 

9B 

12B 

90 

97 

IB 

-iB 

69 

93 

9B 

122 

99 

9B 

lv'> 

0 

6n 

9*1 

9*1 

122 

97 

96 

IB 

IB 

69 

92 

9*1 

120 

96 

96 

16 

30 

69 

91 

9*1 

117 

97 

94 

16 

4B 

69 

91 

93 

116 

97 

93 

17 

0 

69 

91 

92 

117 

VB 

9B 

1 / 

IB 

60 

09 

93 

113 

96 

93 

17 

3<» 

60 

90 

91 

113 

9B 

93 

17 

•iB 

67 

91 

91 

113 

VB 

93 

in 


6 7 

91 

90 

112 

9*1 

92 

in 

IB 

6n 

09 

90 

1 10 

9*1 

92 

in 

30 

60 

07 

91 

109 

9-1 

91 

in 

^iB 

60 

07 

90 

107 

9B 

90 

1 V 

0 

60 

07 

09 

106 

9B 

09 

1? 

IB 

67 

07 

no 

1<»7 

92 

91 


LtAl- 001 


f 11 I : Nl»l; AIC6 


R t n 


1 IIB7 

CHB8 

CMBV 

109 

184 

104 

108 

181 

179 

108 

176 

177 

107 

176 

174 

106 

173 

169 

107 

170 

168 

100 

167 

167 

108 

16B 

16B 

106 

163 

161 

106 

162 

1B7 

106 

IBB 

IBB 

106 

1B6 

1 B3 

lOB 

IBB 

IBO 

104 

IBl 

140 

104 

IBO 

147 

104 

148 

145 

103 

146 

141 

j*:»3 

143 

13? 

102 

141 

137 

102 

139 

134 

102 

137 

134 

99 

136 

129 

100 

133 

129 

1 00 

131 

1 27 

99 

1 30 

124 

98 

128 

124 

98 

127 

121 

90 

124 

121 

97 

123 

120 

96 

123 

1 16 

97 

121 

1 17 

96 

119 

1 16 

9B 

119 

114 

9B 

117 

113 

VB 

MB 

114 

94 

1 IB 

111 

94 

114 

1 10 

92 

114 

107 

93 

112 

1 <10 

92 

1 10 

107 

92 

109 

106 

91 

110 

lOB 




1 y.POBlIRlf 

t H60 

AhOll NT 

MIAhOLR 

1B8 

BB 

B7 

IBO 

B2 

B9 

1B4 

B4 

B8 

IBl 

B4 

58 

IBl 

54 

B8 

IBO 

54 

58 

147 

54 

58 

14B 

BB 

58 

MB 

54 

58 

143 

54 

5 8 

140 

54 

50 

137 

BB 

50 

137 

54 

50 

136 

B2 

60 

132 

B4 

59 

120 

B6 

57 

120 

B4 

59 

125 

B4 

58 

123 

BB 

58 

123 

B3 

60 

118 

B6 

50 

120 

B4 

B9 

117 

B4 

59 

114 

B6 

57 

116 

B2 

61 

112 

B7 

57 

113 

B2 

61 

1 10 

B4 

59 

108 

55 

BO 

109 

B4 

B9 

107 

BB 

B9 

106 

B4 

B9 

lOB 

BB 

B9 

104 

B4 

B9 

101 

B6 

B9 

101 

B6 

BO 

1 <»0 

BB 

B9 

102 

B4 

60 

1 00 

BB 

B9 

98 

BB 

60 

97 

BB 

60 

97 

B B 

60 


f rn i 


# f>i 11? It 


1 r f > 1 

1 IHMI ; 

1 1 21 . 

Hd 


ii;n.n I 1 riiiMon:: o 

1 1 ML 



“ 1 U 

0 1- 

1 1 M 1 

1 0 Ci 1 

M 1 

r»l 1 

1 1151 

111!. 2 

1 1151 

1 115 •l 

1 1155 

11156 

IV 

Id 

6U 

M5 

09 

106 

92 

9d 

IV 

Mf. 

67 

H6 

00 

Kfl 

9^> 

00 


<» 

66 

1)7 

07 

Kfl 

92 

09 

:»o 

IF* 

67 

1)6 

07 

101 

90 

9d 

2*:i 

Id 

6 7 

f)^l 

07 

102 

91 

00 

:v:i 

mF) 

67 

lUl 

07 

101 

92 

07 

21 

d 

67 

1)1 

07 

ido 

91 

07 

2 1 

15 

6 7 

G1 

06 

99 

91 

06 

21 

Id 

6 7 

B1 

06 

99 

90 

06 

21 

•US 

66 

1)*1 

0‘1 

1 00 

09 

06 

22 

d 

66 

U1 

05 

90 

00 

07 

22 

15 

67 

02 

05 

97 

09 

06 

22 

Id 

66 

02 

05 

97 

09 

05 

2 r* 

•15 

66 

02 

0*1 

97 

00 

06 

2.1 

•1 

66 

Od 

05 

95 

eui 

O^l 

2.i 

15 

65 

02 

01 

95 

00 

tui 

2.5 

Id 

65 

01 

01 

95 

06 

05 

21 

^♦5 

66 

79 

0‘1 

91 

on 

01 

2 *‘i 

0 

65 

01 

01 

9.1 

07 

01 

2*1 

IF) 

65 

Od 

02 

9^1 

06 

0^1 

2-1 

Id 

65 

79 

01 

91 

0/ 

02 

2 m 

'’1 5 

65 

79 

02 

92 

07 

02 

2F> 

0 

65 

7V 

01 

92 

06 

01 

2F) 

15 

65 

70 

02 

90 

07 

01 

2S 

Id 

6 m 

79 

01 

91 

06 

02 

2E> 

^5 

65 

79 

00 

91 

0*1 

02 

2.^ 

d 

65 

7 7 

01 

09 

05 

01 

26> 

15 

61 

79 

79 

90 

0‘1 

01 

2i> 

Id 

66 

7 .' 

00 

09 

05 

01 

2.N 

•US 

6*1 

79 

79 

90 

01 

01 

2 7 

<» 

65 

7 7 

79 

00 

0*1 

Od 

27 

15 

6*1 

77 

79 

00 

O^l 

Od 

2 7 

Id 

6^» 

70 

70 

09 

02 

Od 

2 7 

A5 

6A 

76 

79 

07 

01 

79 

2M 

d 

6‘1 

75 

79 

06 

0*1 

70 

2M 

15 

6‘\ 

77 

77 

07 

02 

79 

2H 

Id 

6^1 

75 

79 

05 

01 

79 

2L> 

'♦5 

6'1 

76 

70 

05 

01 

77 

29 

d 


76 

76 

06 

01 

79 

2V 

15 

6'1 

75 

70 

05 

02 

70 

2V 

l\i 

61 

75 

77 

O^l 

02 

77 

2V 

'’•5 

61 

76 

76 

05 

Od 

70 




r II {• : 


W 1 0 

— 

— 

1 1157 

1 1150 

1 M59 

91 

109 

104 

91 

ld6 

104 

9d 

106 

101 

9d 

107 

102 

09 

106 

101 

09 

104 

101 

00 

104 

100 

00 

102 

100 

00 

102 

1 00 

07 

102 

90 

0 7 

102 

97 

07 

101 

97 

07 

99 

90 

06 

100 

95 

06 

99 

95 

05 

98 

96 

05 

90 

91 

05 

97 

94 

05 

96 

95 

01 

96 

92 

0^1 

95 

92 

fi.\ 

94 

91 

01 

95 

90 

01 

91 

91 

01 

91 

91 

02 

94 

90 

02 

92 

90 

02 

91 

90 

02 

92 

00 

Od 

91 

09 

Od 

91 

87 

01 

90 

00 

79 

90 

07 

79 

90 

06 

lid 

08 

06 

79 

09 

06 

79 

00 

06 

79 

07 

07 

70 

00 

05 

79 

07 

0*1 

IHi 

06 

06 

7 / 

07 



i >:f oi;nfaf 


ril60 

Minim 

(liMUih: 

97 

54 

62 

95 

55 

60 

9 4 

56 

59 

94 

56 

60 

95 

54 

62 

92 

55 

60 

91 

55 

60 

91 

55 

60 

09 

56 

59 

90 

55 

60 

90 

55 

60 

91 

54 

62 

07 

57 

59 

09 

55 

60 

09 

55 

60 

07 

57 

58 

07 

55 

60 

07 

55 

6<» 

04 

57 

59 

06 

55 

61 

06 

55 

60 

81 

56 

60 

86 

55 

61 

84 

55 

61 

82 

57 

59 

81 

55 

61 

81 

55 

6 1 

82 

56 

60 

81 

54 

62 

02 

56 

61 

04 

54 

62 

Od 

58 

59 

01 

56 

61 

01 

54 

62 

81 

56 

61 

80 

56 

61 

80 

55 

61 

79 

55 

61 

79 

56 

61 

80 

54 

61 

77 

56 

61 

78 

56 

61 


f M 




US 

1 CiAU: 

1 1 .'21 .''no 



i Kiui rr i 

NUrtOlil;: oi-i 

‘b0*l-001 


fill: 

: NSi:Ars6 

1 ( ri( 

— 


r 11 

0 I- 

1 i: M 1 

f i i; A r M 

K i; B - 





MIN 

SI f 

niBi 

(IIB2 

t HB3 

t HB*1 

riiBB 

nii>6 

1 HB7 

(llbO 

1 Hb9 

Cl 160 

AMO UN 1 



— 

— 

— 

— 

— 

— 

— 

— 






.30 

0 

6>\ 

;.'B 

77 

101 

01 

70 

70 

07 

83 

00 

bA 

30 

1 F> 

6>\ 

■•'B 

76 

03 

01 

76 

79 

05 

8b 

77 

56 

30 

30 

6S 

.'B 

76 

03 

01 

76 

77 

Ob 

8*1 

76 

50 

3<» 

'*5 

63 


76 

03 

00 

77 

76 

06 

81 

79 

bb 

3 t 

0 

63 

73 

77 

02 

01 

76 

77 

05 

83 

78 

56 

3 1 

1 B 

63 

7B 

7B 

03 

00 

76 

77 

0*1 

83 

77 

56 

31 

3<i 

63 

73 

76 

82 

01 

7b 

77 

0*1 

82 

77 

56 

31 

B 

63 

7A 

7B 

03 

79 

77 

76 

0*1 

02 

77 

56 

32 

0 

63 

7*1 

7B 

03 

78 

77 

76 

05 

81 

76 

56 

32 

1 B 

63 

73 

7B 

02 

79 

76 

7 b 

8*1 

80 

70 

bb 

32 

30 

63 

73 

7B 

01 

79 

7B 

76 

03 

83 

7b 

57 

32 

^iB 

62 

7*1 

7A 

02 

79 

7B 

7 b 

03 

81 

7 b 

57 

33 

0 

63 

?3 

7*1 

01 

70 

76 

75 

03 

79 

76 

56 

33 

1 B 

63 

72 

7B 

77 

00 

7*1 

76 

01 

80 

7b 

56 

33 

30 

62 

73 

73 

01 

70 

7B 

75 

02 

00 

7A 

57 

33 

'»B 

63 

73 

73 

00 

77 

76 

75 

03 

79 

7 b 

56 

3'% 

0 

63 

71 

7A 

79 

79 

7*1 

75 

81 

79 

7b 

55 


tXMJliUf.i 
C HAflhM; 

6S 

6 \ 

h9 

62 

6 \ 

6 \ 

62 

61 

62 
62 
6<\ 
60 
6 \ 

61 

SO 

60 

60 


f AI r I 






f 1 1 

> f > li:: 

1 t ^ 

11:7 

(II 

b 1 

WALL 

6 

IN. ri;i»M 

FI nOR - AUC 

i:» 

If' ' s 

Ml 

12 

WALL 

3 

FT. FROM 

1 1 nuf: 

i2 

re 'b 

III 

bJJ 

WAI L 

6 

ri. FROM 

FLOOR -- AOG 

i2 

1 L ' s 


( M 


BTACK AMtf.ACI: 


ni bb 

WALl 9 FT. 

FROM 

FLOOR 

<3 IN. FROM 

CEIL INI; 

> 

Ml 

CEILIHf;-- 

3 INI'IILS 00 r 

FROM WALL 



lEST OAIE: 

11/19/BO 



FROJECT NOMOLR: ' 

TIME 

— 


c 

0 0 E T 

E M P E 

R A 

rilN SEC 

(TIbl 

fHb2 

lTlb3 

lllbA 

Mibb 

(libb 



— 

— 

— 

— 

— 

— 

0 lb 

bb 

bO 

63 

bb 

62 

6A 

0 30 

bb 

bO 

63 

bA 

62 

6A 

0 Ab 

bA 

b2 

bl 

bb 

63 

6A 

1 0 

bb 

bl 

bl 

67 

62 

6A 

1 lb 

bb 

b? 

62 

bb 

62 

6A 

1 30 

bb 

bO 

63 

69 

63 

6A 

1 Ab 

SB 

bl 

bA 

10b 

6b 

68 

2 0 

S7 

bA 

67 

lb2 

70 

7A 

2 lb 

b7 

67 

72 

19b 

73 

00 

2 30 

SB 

69 

77 

22b 

70 

05 

2 Ab 

bO 

72 

79 

2A0 

Bl 

91 

3 0 

b3 

73 

BA 

270 

BA 

97 

3 lb 

b2 

76 

07 

201 

90 

99 

3 30 

b3 

79 

91 

207 

93 

102 

3 Ab 

bA 

03 

93 

200 

9B 

106 

A 0 

bb 

8 A 

9b 

200 

90 

107 

A Ib 

6/ 

07 

97 

289 

99 

109 

A 30 

67 

90 

99 

209 

101 

112 

A AS 

69 

92 

101 

200 

103 

113 

b 0 

69 

9 A 

103 

207 

lOA 

1 lA 

b lb 

71 

9b 

10b 

20 b 

106 

116 

b 30 

72 

90 

107 

20 A 

109 

117 

b Ab 

72 

101 

100 

203 

109 

119 

wA 0 

73 

102 

109 

203 

no 

120 

6 lb 

7 A 

103 

111 

279 

no 

1 22 

b 30 

7 A 

10b 

112 

260 

111 

123 

b Ab 

7A 

10b 

113 

2bb 

112 

123 

7' 0 

73 

10b 

113 

2AA 

11 A 

120 

7 lb 

73 

107 

112 

23b 

113 

120 

7 30 

73 

107 

112 

22b 

112 

119 

7 Ab 

72 

107 

1 13 

21b 

113 

117 

0 0 

71 

107 

1 1 1 

207 

112 

117 

B .lb 

72 

10b 

111 

199 

111 

117 

B 30 

71 

10b 

111 

191 

113 

lib 

B Ab 

70 

106 

1 10 

10b 

111 

1 lA 


01 


(H 

57 

Ml 

50 

(H 

59 

CM 

60 

CM 

61 

CM 

62 


l EIl ING (liUAO; 3 I T- X 3 M. f l.fih UAl I ) 
OAF! It 

AIR IIPFtl lliUll 
AIR LOWER LEOEL 
AMR 1 ENT 

ANIMAL EXIUSLIRE CMAMOER 


bEB^-OOl 


FILE: NSEATS7 


R E S 


CM57 

CMbO 

CM 59 

66 

bb 

63 

66 

6b 

63 

67 

63 

6A 

66 

6A 

6b 

6B 

66 

63 

66 

67 

65 

60 

91 

93 

7A 

132 

1A3 

00 

16A 

176 

06 

109 

199 

91 

206 

217 

9 b 

22 b 

230 

102 

23A 

2A3 

106 

2A1 

2A9 

no 

2AA 

2b2 

113 

2A5 

251 

lib 

2A7 

25A 

1 10 

2A0 

253 

120 

2A0 

255 

122 

2A0 

255 

123 

251 

25A 

126 

250 

25A 

120 

2A9 

25A 

129 

2b 1 

25A 

129 

250 

251 

129 

2AA 

2A7 

129 

236 

230 

1 29 

220 

220 

120 

220 

222 

127 

213 

213 

127 

206 

20A 

126 

199 

197 

123 

193 

1 90 

12A 

1 07 

lOA 

123 

101 

179 




EXPOSURE 

CM60 

AMO I ENT 

CMAMI^LR 

63 

59 

66 

63 

59 

6b 

62 

60 

66 

60 

60 

66 

62 

59 

bb 

65 

59 

67 

60 

59 

67 

7A 

bO 

67 

OA 

60 

67 

9A 

60 

67 

102 

60 

67 

no 

60 

67 

120 

59 

60 

130 

59 

69 

139 

60 

67 

1 AB 

59 

69 

153 

60 

67 

159 

60 

67 

Ibb 

60 

60 

170 

60 

60 

176 

59 

60 

178 

59 

60 

101 

61 

67 

103 

61 

60 

18A 

61 

67 

100 

61 

67 

107 

60 

67 

106 

50 

60 

179 

61 

60 

1 7A 

61 

60 

172 

60 

70 

166 

60 

60 

161 

62 

67 

159 

59 

69 

IbA 

60 

69 



n 


USF 

OATF : 

1 1 / 19/00 

r I nr 

— 

MiM 

55 C 

ni5i 

9 

0 

71 

9 

15 

71 

9 

30 

71 

9 

•15 

71 

10 

0 

70 

10 

15 

/o 

10 

30 

70 

10 

•I 5 

70 

1 1 

0 

71 

1 1 

15 

69 

11 

30 

70 

1 1 

•'i5 

70 

12 

0 

71 

12 

15 

70 

12 

30 

71 

12 

^5 

70 

13 

0 

70 

13 

15 

69 

13 

30 

69 

13 

15 

69 

1'^ 

0 

60 

1 A 

15 

60 

M 

30 

60 

M 

15 

60 

15 

0 

60 

15 

15 

60 

15 

30 

60 

15 

15 

60 

16 

0 

67 

16 

15 

69 

16 

30 

67 

16 

15 

66 

17 

0 

67 

17 

15 

67 

17 

30 

67 

17 

15 

60 

10 

0 

67 

10 

15 

67 

10 

30 

66 

10 

15 

67 

19 

0 

66 

19 

15 

67 


fiiiFnio 11:7 
rFMJ.rECT 


-- r H 

0 E 

1 1 M 1 

rH53 

CII51 

tll55 

1 09 

179 

111 

1 00 

171 

no 

109 

167 

no 

1 00 

162 

no 

1 07 

159 

109 

107 

151 

109 

106 

151 

100 

1 06 

150 

106 

106 

116 

106 

105 

113 

100 

103 - 

110 

106 

102 

130 

106 

103 

135 

105 

101 

132 

105 

102 

130 

105 

102 

120 

101 

101 

127 

102 

99 

126 

103 

100 

121 

102 

99 

122 

102 

99 

121 

102 

90 

120 

101 

90 

1 10 

100 

90 

116 

102 

90 

111 

100 

97 

111 

101 

95 

113 

100 

95 

113 

99 

95 

112 

9B 

95 

no 

90 

95 

100 

90 

91 

100 

90 

92 

100 

97 

93 

100 

97 

93 

106 

95 

93 

105 

96 

92 

105 

96 

92 

103 

97 

91 

103 

95 

91 

103 

95 

90 

1 03 

95 

91 

101 

91 


ri I > 

tll£)2 

10£) 

10£> 

103 

103 

103 

103 

103 

101 

100 

100 

101 

100 

90 

97 

97 

96 

97 

97 

96 

95 

95 

95 

9^1 

9^1 

93 

93 

9^1 

93 

92 

91 

90 

91 

91 

91 

90 

00 

00 

00 

90 

00 

00 

07 


01 -550^1-001 


Fill:: HOKAFS/ 


A T 






LXP(iOOr:l 

CH56 

13157 

(1150 

CH59 

( H60 

AfiOlEHT 

rnAhOEis 

— 

— 

— 

— 

— 

— 

— 

113 

122 

176 

173 

150 

61 

68 

113 

121 

172 

170 

117 

60 

69 

112 

120 

168 

163 

117 

60 

69 

111 

119 

161 

150 

113 

50 

69 

109 

119 

160 

155 

110 

60 

70 

109 

no 

156 

152 

137 

60 

70 

109 

117 

152 

150 

133 

61 

69 

no 

ns 

150 

117 

130 

63 

60 

109 

111 

150 

111 

120 

61 

69 

106 

115 

117 

111 

127 

60 

71 

107 

111 

113 

110 

123 

61 

69 

106 

113 

112 

138 

120 

61 

69 

106 

112 

111 

131 

120 

61 

69 

105 

111 

138 

131 

119 

61 

69 

105 

no 

137 

130 

117 

61 

69 

101 

no 

131 

127 

115 

61 

69 

105 

109 

132 

127 

113 

62 

67 

103 

109 

129 

126 

no 

61 

69 

103 

100 

128 

123 

no 

62 

69 

103 

107 

127 

121 

109 

60 

60 

102 

107 

125 

120 

106 

62 

60 

101 

106 

121 

119 

106 

62 

60 

102 

105 

123 

117 

105 

61 

60 

99 

106 

121 

116 

105 

59 

71 

99 

105 

120 

111 

105 

50 

70 

90 

105 

1 10 

113 

102 

59 

70 

98 

101 

no 

111 

100 

60 

69 

90 

103 

117 

112 

99 

62 

60 

90 

103 

116 

111 

98 

61 

69 

90 

101 

116 

100 

99 

60 

70 

97 

102 

1 1 1 

100 

100 

60 

70 

96 

102 

112 

100 

97 

60 

69 

96 

101 

111 

109 

95 

61 

69 

95 

1 00 

111 

106 

91 

63 

69 

96 

99 

111 

105 

95 

62 

69 

95 

90 

111 

103 

91 

61 

7<i 

95 

90 

109 

101 

93 

61 

70 

93 

99 

100 

103 

93 

61 

71 

93 

90 

106 

101 

91 

61 

69 

93 

97 

106 

102 

91 

63 

69 

93 

97 

106 

101 

90 

63 

69 

93 

96 

106 

1 00 

91 

61 

69 


I i'.(4 


M n, 1 


UiV> 

1 ru'iit:: 

1 I/IV/B' 


1 ini 




rl IN 

Of c 

1 1151 

1 1152 

— 

— 

— 

— 

IV 

3<i 

66 

8 7 

19 

15 

67 

86 

20 

0 

67 

86 

20 

15 

67 

86 

20 

30 

6»6 

85 

20 

15 

66 

85 

2 1 

0 

66 

81 

21 

15 

61 

116 

21 

30 

65 

86 

21 

15 

61 

86 

22 

0 

65 

85 

22 

15 

65 

81 

22? 

30 

65 

81 

22 

15 

66 

83 

23 

0 

65 

82 

23 

15 

61 

83 

23 

30 

61 

83 

23 

15 

61 

83 

21 

0 

65 

82 

21 

15 

63 

83 

21 

30 

61 

82 

21 

15 

61 

82 

25 

0 

61 

81 

25 

15 

61 

81 

25 

30 

65 

80 

25 

15 

65 

80 

26 

0 

61 

79 

26 

15 

65 

79 

26 

30 

61 

79 

26 

15 

61 

79 

2 7 

0 

61 

79 

27 

15 

65 

78 

27 

30 

61 

78 

27 

15 

63 

79 

28 

0 

63 

79 

28 

15 

63 

79 

28 

30 

63 

79 

28 

15 

63 

79 

29 

0 

63 

78 

29 

15 

63 

78 

29 

30 

63 

79 

29 

15 

63 

77 


trh j i M 

r RDJm 


( H n I T I h »• 


11153 

11151 

f H55 

90 

102 

93 

90 

99 

91 

90 

99 

93 

89 

98 

91 

89 

97 

93 

89 

96 

93 

89 

96 

92 

88 

96 

93 

87 

96 

92 

87 

95 

92 

86 

96 

91 

86 

96 

91 

86 

95 

91 

86 

91 

90 

87 

92 

91 

86 

93 

91 

85 

92 

90 

81 

92 

90 

85 

91 

90 

81 

91 

89 

81 

91 

89 

83 

91 

88 

83 

91 

87 

83 

91 

87 

83 

90 

87 

83 

89 

87 

83 

88 

87 

82 

88 

06 

82 

88 

85 

82 

88 

85 

81 

87 

85 

81 

87 

85 

81 

86 

85 

80 

87 

81 

80 

87 

83 

79 

87 

83 

79 

87 

83 

79 

86 

83 

79 

86 

83 

78 

85 

03 

78 

85 

83 

79 

81 

82 




rill;: NSiriFs/ 



8 f-: I- S 

— 

rH56 

1 1157 

fM58 

92 

96 

101 

92 

95 

105 

92 

95 

101 

91 

95 

103 

91 

91 

102 

90 

91 

102 

90 

93 

101 

89 

91 

99 

89 

93 

99 

89 

93 

98 

89 

92 

98 

89 

91 

98 

88 

91 

98 

88 

90 

98 

87 

91 

97 

86 

91 

95 

07 

91 

95 

06 

90 

91 

86 

90 

91 

86 

90 

93 

85 

89 

93 

86 

88 

93 

86 

87 

91 

85 

87 

92 

86 

87 

93 

85 

86 

93 

85 

86 

92 

85 

86 

92 

85 

85 

91 

81 

85 

91 

83 

85 

91 

83 

85 

91 

83 

81 

90 

83 

85 

08 

83 

81 

88 

82 

85 

88 

82 

81 

87 

82 

81 

87 

82 

81 

87 

82 

83 

86 

81 

83 

86 

82 

82 

87 


E >;i 


rH60 

OhOIl NT 

ni»'.f18l 1 

— 

— 



89 

63 

68 

90 

61 

70 

89 

61 

70 

89 

59 

71 

90 

59 

71 

90 

60 

71 

89 

61 

70 

87 

61 

70 

85 

61 

70 

86 

62 

70 

81 

62 

70 

81 

63 

69 

83 

63 

70 

85 

62 

70 

86 

61 

71 

01 

61 

70 

83 

62 

70 

83 

61 

70 

03 

61 

71 

83 

61 

70 

83 

61 

70 

80 

62 

70 

82 

62 

68 

80 

63 

70 

82 

61 

70 

82 

61 

70 

82 

61 

70 

81 

61 

70 

81 

61 

70 

80 

61 

70 

80 

61 

70 

80 

60 

70 

79 

60 

71 

78 

62 

70 

78 

63 

69 

77 

62 

70 

77 

62 

70 

76 

61 

71 

77 

63 

70 

76 

63 

70 

76 

63 

71 

77 

63 

70 


KK» 

9U 

9B 

9B 

97 

9/> 

9S 

9A 

97 

9A 

96 

95 

9^ 

92 

92 

92 

92 

92 

91 

91 

90 

91 

90 

90 

BO 

0/ 

B6 

B7 

87 

87 

86 

86 

81 

86 

86 

85 

85 

86 

81 

81 

85 

8i 


^ 'I 


M ^ t 


rroi PAiE: 

11/19/00 


T I ME 

. - 

— 

niN sir 

nisi 

rn 52 

30 0 

63 

76 

30 15 

64 

75 

30 30 

63 

77 

30 45 

63 

76 

31 0 

63 

76 

31 15 

63 

75 

31 30 

63 

75 

31 45 

61 

76 

32 0 

61 

76 

32 15 

61 

76 

32 30 

61 

76 

32 45 

62 

75 

33 0 

62 

75 

33 15 

62 

74 

33 30 

63 

73 

33 45 

61 

75 

34 0 

61 

75 

34 15 

62 

74 


A I 3 11:7 

f ROJliC T HHMia R: 01 -!>!»B^ 001 


1 t: 

TEMPI 

£ R A T 

II R 1: ! 

tM54 

rH55 

11156 

rH57 

04 

02 

02 

02 

03 

02 

01 

02 

03 

01 

02 

02 

03 

01 

01 

01 

03 

01 

01 

01 

02 

01 

00 

00 

00 

03 

79 

02 

00 

02 

79 

03 

00 

01 

79 

02 

79 

01 

79 

01 

79 

01 

79 

01 

79 

79 

79 

79 

79 

79 

79 

00 

77 

00 

79 

79 

77 

00 

79 

79 

77 

00 

77 

00 

77 

00 

70 

00 

70 

*70 

79 

70 


I 1:;> t~: 

— t u 

1:11 f»:j 

79 

79 

79 

7fJ 

7U 

70 

70 

77 

77 

77 

76 

76 

76 

77 

77 

7& 

7B 

7E> 


FII 


N0EATS7 


tH50 

( H59 

07 

03 

06 

01 

06 

02 

05 

02 

05> 

01 

05 

79 

03 

79 

01 

79 

01 

79 

00 

79 

00 

79 

01 

70 

00 

70 

00 

76 

01 

75 

70 

77 

70 

77 

79 

76 


t Xf OOllRi: 

AMOIENI CMAflOLR 


62 

70 

62 

71 

63 

69 

63 

69 

62 

70 

62 

71 

60 

72 

62 

71 

63 

71 

63 

71 

63 

71 

64 

69 

65 

70 

62 

71 

63 

70 

62 

70 

62 

70 

63 

60 


(H60 

77 

77 

7S 

74 

74 

73 

73 

72 

72 

71 

71 

71 

70 

72 

71 

71 

69 

69 


f ri(vi 


JilHAI 3 #11 » 


ni £ 

1 

IJAl 1 A 

IN. IFsOM 

R 00fs “ 

■ AW 12 Tt ' 

5 


(II 

B7. 

... rtlLlHG <OUAO; 3 

ET. X 3 F I 

. |■F:lif1 U 

( H £>::• 

Ml r>3 

HI 

fll £>t> 

rii 

ILSl fiAlfl 

1 1 m 

ur#l 1 3 FT. FTsOh M mils- 
WAU AFT. FI:HH R UOR - 
STi'il'K. AOEIsi^GF: 

WAR 9 FT. I FsOfi FlOOFs 
mi 1NU- - 3 INI HI Fi 01 M 

1 1 /2A/00 

-Aye 12 T( 'S 
-MV 12 TC'S 

<3 IN. Fl:OH (ElLlHi;> 
ri;OM WALL 

l f l 01 

U 1' {■ r t M »■ E 1< A I 

III BO. 
C M B9. 
Ml AO. 
(H Al. 
( H A2. 

-5 BO A -001 

11 Is L S — 

. . . OAI 1 LE 
... AIK UITIL lEVEl 
... AIK LIJWEK LEVEL 
... ArtKIEHT 

... ANIrlAl EXl'OSUKE CHAHliEK 
FlIE: NSEATSU 

BXrOBUIs* 

tUH 


niBi 

niB2 

ni53 

RIBA 

(MBB 

RIBA 

RIB 7 


(MBO CHB9 

(MAO 

AIIF^IINT 

(MAHOFR 

— 


— 

- ” 

— 

— 

— 

— 

— 




— 





0 

KS 

A1 

A A 

A3 

A A 

AA 

A2 

AA 


AA AA 

AB 

Al 

A2 

0 

30 

A2 

A A 

A 2 

A7 

A2 

AA 

42 


AB AS 

A7 

Al 

AA 

0 


A1 

AB 

A1 

AO 

A2 

AA 

A2 


AB AA 

AB 

Al 

A2 

\ 

0 

A1 

AA 

A3 

AA 

A3 

A3 

AA 


AB AG 

AB 

Al 

A2 

1 

IB 

A3 

A A 

A3 

AO 

A3 

A3 

AA 


A A AB 

A7 

AO 

A2 

1 

30 

A3 

A3 

AA 

70 

A3 

AA 

AA 


57 BA 

BO 

Al 

A3 

1 

m£> 

A3 

AA 

AB 

127 

AB 

BO 

AB 


103 101 

57 

Al 

A3 

2 

0 

A A 

AG 

A 9 

173 

A9 

BA 

BO 


13B 137 

AB 

Al 

A3 

2 

IB 

A A 

BO 

BA 

199 

BA 

AO 

BA 


1 B7 1 AO 

70 

Al 

A3 

2 

30 

AA 

B2 

B7 

209 

BA 

AB 

BB 


1A7 171 

00 

AO 

AB 

2 

•iB 

A 7 

BA 

A1 

21B 

B9 

67 

BG 


173 100 

OA 

Al 

A A 

3 

0 

AG 

BA 

A2 

237 

AO 

72 

B9 


191 192 

9A 

Al 

AA 

3 

IB 

A? 

B9 

AB 

2 BO 

A3 

7S 

Al 


205 200 

101 

A2 

AA 

3 

30 

BO 

AO 

A9 

2B3 

A7 

7 A 

AA 


210 21B 

lOA 

Al 

AB 

3 

A5 

BO 

A3 

70 

2BA 

A9 

79 

AA 


213 219 

113 

A3 

A3 


0 

B2 

AB 

72 

2B7 

71 

03 

67 


21 A 222 

121 

A2 

AB 

'i 

IB 

B3 

A7 

7B 

2A1 

7A 

03 

70 


217 22A 

128 

Al 

AB 


30 

BA 

AG 

77 

2A2 

7B 

BB 

72 


220 229 

1 3A 

A 2 

A6 


^B 

BA 

71 

70 

2AB 

77 

87 

7 A 


220 232 

lAl 

A2 

AB 

£> 

0 

BA 

72 

79 

2AA 

77 

90 

7A 


222 233 

1 A9 

A2 

AB 

f> 

IB 

BA 

7 A 

02 

2AB 

01 

90 

76 


222 233 

1B3 

Al 

A7 

f> 

30 

BA 

7B 

OA 

2A2 

02 

92 

70 


222 23A 

1B7 

A2 

A7 

& 

AB 

BA 

70 

GA 

2AA 

02 

9B 

78 


221 233 

1A3 

A2 

AO 

6 

0 

B7 

GO 

OA 

2 A3 

BA 

9A 

01 


219 233 

1 AO 

A3 

AB 

c*> 

tB 

B9 

G1 

00 

2B9 

OA 

90 

01 


220 231 

172 

A2 

A9 

A 

30 

B9 

OB 

00 

2B2 

07 

99 

03 


21 A 230 

1 78 

A2 

A9 

A 

AB 

AO 

GA 

90 

2A3 

09 

90 

OA 


209 220 

179 

A2 

A9 

7 

0 

AO 

GO 

09 

23B 

GO 

99 

03 


20 A 221 

179 

A2 

A 9 

7 

IB 

B9 

GO 

90 

22B 

09 

99 

OA 


19A 21A 

17B 

A3 

A9 

7 

30 

AO 

GO 

91 

21 B 

09 

99 

OA 


1 90 20A 

172 

Al 

B2 

*7 

/ 

AB 

AO 

07 

91 

20 B 

09 

90 

OA 


183 190 

lAA 

A 2 

B 1 

Tf 

0 

0 

BG 

G9 

09 

197 

00 

90 

OA 


17A 1B9 

1B9 

A2 

BO 

IB 

B9 

G7 

90 

107 

GO 

97 

03 


1A9 182 

1B3 

AO 

B3 

FI 

n 

30 

BG 

07 

00 

100 

OA 

97 

03 


1A3 175 

1 BO 

A2 

B1 

AB 

BB 

GA 

00 

172 

07 

9B 

03 


IBG 1A8 

1A7 

A 2 

51 


1 

lu 

i 

sn 

0 

IS 

30 

0 

ir» 

30 

<» 

IB 

30 

^B 

0 

IB 

30 

^B 

0 

1 r> 

30 

-^B 

0 

IB 

30 

mB 

0 

IB 

30 

AB 

0 

tB 

30 

mB 

0 

IB 

30 

•iB 

0 

IB 

30 

AS 

0 

IB 




Ml:* 


1 1 /26/UO M.O.ItCT HUMUri;: 01 BSOA-001 I II i: : NSl 01 



— 

i; u 

0 ( 

T t M 1* 

1 f< A T U 

R I: S - 

— 

— 

— 


txrooui.i 

niBi 

(MBl? 

(1153 

CUBA 

CH55 

(1156 

LII57 

CHBO 

CH59 

CM60 

AiflOllim 

( HAM0( R 

— 



— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

B7 

U7 

8/ 

166 

0 7 

VA 

03 

152 

163 

lAl 

A2 

51 

B7 

U5 

05 

160 

06 

9A 

02 

150 

157 

136 

A1 

51 

B7 

05 

05 

15A 

05 

92 

03 

1A5 

153 

131 

A3 

51 

57 

OA 

OA 

1 50 

0A 

92 

02 

1 A1 

150 

129 

A2 

52 

57 

03 

05 

1 A5 

OA 

91 

01 

130 

1A3 

126 

A2 

52 

57 

03 

03 

1A2 

03 

91 

01 

13A 

lAO 

122 

A2 

52 

E>6 

01 

03 

137 

03 

90 

00 

131 

135 

120 

A1 

53 

55 

01* 

02 

13A 

03 

09 

01 

127 

133 

115 

A2 

51 

55 

00 

02 

130 

02 

00 

00 

125 

129 

1 1 A 

A1 

52 

55 

00 

01 

127 

02 

07 

00 

122 

127 

109 

A3 

51 

55 

7V 

00 

12A 

81 

' 07 ^ 

79 

120 

123 > 

109 

A1 

52 

55 

00 

79 

122 

00 

05 

00 

117 

121 

106 

A2 

52 

55 

7V 

79 

119 

00 

05 

00 

115 

121 

lOA 

A2 

52 

55 

70 

79 

117 

79 

86 

79 

115 

116 

103 

A2 

52 

55 

70 

79 

115 

79 

03 

79 

112 

116 

102 

A1 

52 

55 

77 

70 

1 lA 

70 

05 

70 

113 

113 

102 

A2 

53 

55 

75 

70 

112 

78 

03 

70 

110 

112 

102 

A1 

BA 

55 

75 

77 

1 1 1 

70 

03 

77 

110 

109 

100 

A2 

53 

BA 

75 

70 

109 

70 

02 

70 

100 

109 

98 

A 2 

53 

BA 

76 

75 

l<i9 

76 

03 

76 

107 

109 

97 

A 2 

53 

55 

7 A 

75 

100 

77 

02 

76 

106 

106 

90 

A1 

5 A 

5A 

75 

75 

107 

77 

01 

78 

lOA 

100 

95 

A1 

53 

55 

7 A 

75 

106 

75 

01 

76 

lOA 

105 

96 

A1 

BA 

BA 

75 

73 

107 

76 

00 

76 

103 

105 

9A 

A 2 

53 

BA 

7 A 

75 

106 

76 

79 

76 

102 

105 

93 

A 2 

53 

53 

75 

73 

106 

75 

79 

76 

103 

lOA 

93 

A3 

51 

5A 

7 A 

7A 

1 05 

76 

79 

76 

102 

105 

93 

A 2 

53 

BA 

7 A 

73 

105 

7A 

79 

75 

lOA 

103 

93 

A2 

52 

SB 

73 

73 

105 

7A 

79 

75 

103 

103 

95 

A1 

BA 

5A 

7 A 

72 

107 

73 

00 

75 

105 

105 

9A 

A2 

53 

BA 

7 A 

72 

109 

7A 

79 

7A 

1<»6 

106 

95 

A3 

53 

BA 

7 A 

71 

111 

73 

79 

7A 

107 

100 

96 

A2 

53 

B5 

73 

73 

1 1 1 

7A 

79 

75 

107 

1 09 

99 

A1 

BA 

5 A 

7 A 

72 

113 

75 

79 

75 

100 

111 

99 

A2 

53 

BA 

7 A 

73 

115 

75 

79 

75 

109 

113 

101 

A 2 

53 

BA 

75 

72 

117 

7 A 

79 

75 

112 

113 

103 

A3 

51 

BA 

75 

71 

120 

7A 

79 

75 

113 

1 lA 

105 

A3 

53 

55 

72 

73 

119 

7 A 

79 

75 

llA 

1 lA 

100 

A1 

5 A 

BA 

75 

71 

1 20 

7 A 

79 

75 

11 A 

115 

106 

A3 

52 

55 

71? 

73 

119 

7A 

79 

7 A 

IIA 

J lA 

100 

A1 

5 A 

55 

72 

73 

117 

7 A 

79 

75 

113 

1 1 A 

106 

A 2 

5 A 

5A 

72 

7 A 

116 

7 A 

79 

7 A 

113 

113 

106 

A1 

5 A 


lAI f 3 


M rfc t > t > I " I « I • I I 


usi r»Ait: 

11/26/00 



iROJtlT HUrtOtl:: 01- 

I IMI 



— 

... ( (I 

0 li 

T t M 1 1- 

R A 1 II 

mill sit 

1 Hbl 

1 1152 

11153 

1 115 4 

riibb 

(1156 

IV 30 

5*1 

71 

73 

115 

74 

79 

1? *U> 

5*1 

72 

71 

116 

73 

79 

20 0 

5A 

71 

72 

1 13 

73 

70 

20 n> 

54 

71 

71 

112 

72 

70 

20 30 

5*1 

71 

71 

110 

73 

77 

20 -IS 

5b 

71 

71 

109 

72 

77 

2! 0 

5*1 

71 

70 

109 

71 

70 

2 1 1 U 

52 

71 

70 

10/ 

72 

76 

21 30 

54 

71 

70 

106 

70 

77 

21 •iS 

54 

70 

71 

103 

72 

75 

22 0 

54 

69 

70 

102 

71 

75 

22 lf> 

54 

69 

70 

100 

71 

75 

22 30 

54 

60 

69 

99 

70 

7b 

22 ^i£> 

53 

60 

69 

97 

71 

73 

23 0 

53 

67 

69 

9 [y 

70 

73 

23 1F> 

5*2 

69 

67 

95 

69 

73 

23 30 

5 2 

6 7 

67 

92 

70 

72 

23 *»B 

52 

67 

6 7 

91 

69 

71 

2*1 0 

51 

60 

65 

90 

60 

72 

2*1 lb 

51 

67 

6*6 

00 

60 

71 

2*1 3<» 

53 

65 

66 

07 

67 

71 

2*1 'll) 

52 

6*1 

67 

05 

67 

70 

2 b 0 

51 

66 

6*1 

06 

67 

70 

t!b lb 

51 

66 

65 

0*1 

67 

70 

2f> 30 

51 

65 

6*1 

0*1 

65 

70 

25 *15 

49 

65 

63 

02 

66 

69 

26 0 

51 

63 

65 

79 

66 

60 

26 15 

51 

63 

63 

00 

65 

60 

26 30 

50 

63 

63 

79 

64 

69 

26 A 5 

50 

62 

64 

77 

65 

67 

27 0 

50 

6*1 

61 

79 

6*1 

6/ 

27 15 

51 

62 

63 

76 

64 

67 

27 30 

50 

63 

61 

77 

63 

67 

27 *15 

50 

63 

61 

7 7 

63 

6/ 

2H 0 

50 

6 1 

62 

74 

63 

66 

2fi 15 

49 

62 

61 

75 

63 

66 

20 30 

*19 

A *’* 

60 

75 

63 

66 

20 A 5 

49 

62 

60 

73 

63 

65 

2V <1 

*19 

6 1 

60 

73 

63 

65 

29 15 

50 

60 

61 

71 

62 

65 

29* 30 

*10 

62 

59 

72 

62 

64 

29 *15 

50 

60 

60 

72 

61 

65 


00 ! 


! Ill- : NSI AISH 


i: 0 

— 

— 

— 


RXIOOIIRI 

15/ 

(H50 

CM59 

(H60 

AMOIRNT 

CHAhOl R 

74 

112 

113 

105 

42 

54 

73 

112 

1 10 

104 

42 

54 

/4 

1 10 

109 

103 

41 

55 

73 

109 

107 

102 

42 

5*1 

73 

107 

107 

101 

41 

55 

73 

106 

105 

100 

42 

54 

72 

105 

105 

97 

42 

5*1 

73 

1<»4 

105 

95 

44 

53 

72 

103 

102 

95 

42 

54 

73 

101 

102 

94 

43 

5*1 

72 

100 

100 

93 

42 

55 

71 

99 

90 

92 

41 

55 

71 

90 

97 

91 

41 

5*1 

71 

95 

96 

on 

42 

54 

71 

95 

9b 

07 

42 

5*1 

71 

93 

93 

84 

43 

52 

71 

91 

91 

04 

42 

54 

70 

09 

91 

02 

42 

5*1 

70 

89 

90 

80 

43 

52 

70 

07 

89 

78 

43 

54 

69 

07 

86 

01 

42 

54 

69 

05 

06 

79 

42 

55 

60 

05 

05 

76 

43 

52 

69 

83 

05 

75 

42 

54 

6/ 

03 

03 

75 

42 

53 

60 

01 

03 

73 

42 

5*1 

67 

01 

01 

7*1 

41 

55 

66 

01 

79 

74 

42 

54 

66 

79 

79 

73 

42 

5*1 

67 

79 

70 

73 

41 

55 

66 

70 

70 

71 

4*1 

52 

66 

77 

76 

72 

41 

5*1 

66 

77 

76 

70 

43 

52 

65 

76 

76 

70 

*12 

53 

65 

75 

75 

70 

42 

55 

66 

7*1 

75 

69 

42 

54 

65 

75 

74 

6/ 

43 

52 

65 

73 

75 

6 7 

42 

5*1 

65 

73 

73 

6/ 

43 

5*1 

64 

73 

72 

60 

41 

54 

6*1 

73 

73 

65 

43 

53 

63 

7*1 

71 

6 7 

43 

5*1 




I 


rirfci rk i r$ iim 

M S»i r»AiE: ii/:*A/tKi rE:().U( i NimniK: oi f iU:; NtiEArjJu 


1 (ME 

— 



t; 0 

0 i: 

T i: M 1 

M ( M 

5( C 

CKSl 

(M52 

ni53 

nisA 

CH55 

.3*:» 

0 

AV 

6\ 

59 

71 

62 

30 

15 

AO 

61 

50 

71 

62 

30 

30 

*10 

61 

50 

71 

61 

30 

AS 

A9 

59 

59 

71 

60 

31 

0 

*19 

59 

50 

70 

59 

31 

IS 

A9 

59 

SO 

69 

62 

31 

30 

A 9 

59 

50 

69 

59 

31 

AS 

*19 

60 

57 

70 

60 

32 

0 

*19 

50 

SO 

67 

60 

32 

IS 

/ .^9 

50 

59 

67 

60 

32 

30 

AO 

50 

50 

60 

60 

32 

AS 

*19 

50 

50 

60 

50 

33 

0 

AO 

50 

50 

67 

60 

33 

IS 

A9 

5V 

50 

66 

59 

33 

30 

A9 

57 

57 

67 

58 

33 

AS 

*19 

50 

56 

67 

58 

3*1 

0 

A9 

57 

57 

67 

58 


I R A r u R t s 


(1156 

CMS/ 

(M50 

t059 

IH60 

OMOitMl 

— 

— 

— 

— 

— 

— 

6A 

6A 

72 

73 

65 

A2 

63 

63 

72 

72 

6A 

A3 

6*1 

63 

71 

71 

6A 

AA 

6A 

62 

71 

69 

66 

A3 

6A 

62 

71 

69 

65 

A3 

62 

63 

69 

69 

6*1 

A3 

6A 

62 

71 

60 

6A 

A3 

63 

62 

70 

60 

63 

AA 

62 

62 

69 

68 

6A 

A2 

62 

62 

69 

60 

6A 

A3 

61 

62 

60 

67 

63 

A3 

63 

61 

69 

67 

63 

A3 

60 

62 

60 

67 

63 

A3 

61 

61 

68 

67 

63 

A2 

61 

60 

69 

65 

63 

A3 

61 

60 

67 

66 

62 

AA 

61 

60 

60 

6*1 

63 

A3 


I xrnsiiiRE 

IHAflRtR 


5.5 

53 

53 

53 

53 

5*i 

53 

51 

5*1 

5*1 

5*1 

53 

53 

5*1 

53 

51 

5.5 


r ACL 1 


I M h\ 

rii h 2 

ni B.5 

m 6^ 

CM 55 

rn h6 

I LSI HAIL; 

r I f iL 
MIN SLC 

0 15 
0 30 

0 -15 

1 0 
1 15 
1 30 

1 ^5 

2 0 
2 15 
2 30 

2 A5 

3 0 
3 15 
3 30 
3 

*1 0 
15 
30 
^ *15 
5 0 

5 15 
5 30 

5 *15 

6 0 
6 15 
6 30 

6 ^5 

7 0 
y 15 
7 30 

7 •My 

8 0 
8 15 
8 30 



M 

♦ FT 


II V 





U ^ 

MALL 6 

IN. FRMirl 

FT OOR - 

-AOC 12 

IP'S 


WAIT 3 

FT. FROM 

FI OOR- 

-AVC 12 

K 'S 


MAI L 6 

FI. FROM 

FLOOR - 

-A9C 12 

TC ' S 


STA( i: A»^ERACL 





WAIT 9 

FT. FROM 

FLOOR 

<3 IN. FROM CEIL ini;) 

CEIL INI 

-- 3 liulics niti 

rnort wrii L 


11/24/80 


FROJECr WOMOLR: 

— 

— 

c 

U 0 E 

TEMP 

ERA 

CM51 

1 M52 

CM53 

CM54 

CM55 

CM56 

— 

— 

— 

— 

— 

— 

5? 

68 

67 

72 

71 

71 

59 

67 

67 

73 

71 

71 

58 

67 

68 

72 

72 

70 

58 

67 

68 

72 

72 

70 

60 

66 

69 

72 

71 

71 

60 

67 

68 

89 

71 

73 

61 

70 

73 

160 

76 

79 

62 

75 

84 

278 

88 

95 

65 

79 

99 

366 

102 

114 

66 

85 

114 

417 

118 

133 

66 

91 

124 

445 

130 

149 

68 

92 

134 

459 

140 

161 

69 

96 

142 

462 

150 

170 

71 

1 00 

148 

468 

155 

178 

73 

104 

153 

474 

162 

185 

75 

107 

158 

475 

165 

192 

76 

112 

163 

474 

171 

195 

77 

117 

166 

475 

175 

199 

79 

1 20 

170 

4/5 

177 

204 

80 

123 

174 

476 

183 

205 

82 

127 

179 

476 

186 

209 

83 

130 

182 

479 

190 

212 

85 

133 

106 

479 

193 

216 

85 

140 

188 

471 

196 

218 

87 

1 42 

191 

454 

196 

218 

86 

146 

192 

441 

199 

216 

86 

147 

194 

438 

198 

217 

86 

1 50 

194 

435 

198 

218 

87 

150 

196 

425 

199 

217 

84 

152 

196 

4 1 b 

201 

216 

87 

151 

197 

411 

200 

216 

86 

1 52 

198 

414 

202 

216 

85 

154 

199 

409 

202 

218 

85 

156 

199 

400 

204 

216 




ni 57 

C-M 58 

CM 57 

ni 60 

CM 61 

CM 62 


CLIMNC <8IIAH; 3 F T. X 3 FT. f RMfl WAl I i 
CAFF I t 

AIR IIP! LI I FVtl 
AIR LliWLR I FULL 
AfIMUNT 

ANIMAL IXPOSURt CHAMBER 


-558-L-OOl 


FILE: NSLATS9 


U R E 8 


LM57 

CH5B 

CH59 

72 

72 

72 

71 

72 

71 

71 

71 

71 

72 

71 

71 

71 

73 

71 

72 

80 

79 

83 

138 

149 

95 

238 

268 

106 

323 

347 

120 

367 

387 

133 

391 

409 

143 

408 

415 

151 

411 

417 

160 

414 

419 

166 

422 

423 

171 

425 

424 

177 

425 

422 

182 

426 

424 

185 

428 

424 

191 

428 

426 

194 

432 

428 

198 

436 

433 

202 

438 

435 

204 

436 

435 

204 

424 

424 

206 

411 

412 

206 

409 

408 

207 

406 

406 

208 

399 

398 

209 

388 

390 

2<»8 

387 

385 

209 

389 

385 

209 

385 

385 

210 

378 

379 




EXPOSURE 

CM60 

AM81ENT 

(HAMMER 

67 

60 

66 

66 

60 

67 

67 

60 

67 

68 

61 

67 

71 

59 

67 

72 

60 

67 

86 

61 

67 

111 

59 

68 

138 

60 

68 

158 

59 

68 

171 

60 

68 

185 

60 

68 

201 

59 

70 

230 

60 

69 

260 

60 

69 

279 

61 

68 

296 

59 

70 

310 

60 

68 

319 

61 

68 

329 

61 

69 

339 

59 

69 

348 

59 

69 

355 

60 

68 

355 

61 

68 

357 

60 

68 

352 

59 

71 

351 

61 

69 

355 

62 

67 

356 

61 

69 

353 

61 

69 

355 

61 

69 

363 

61 

69 

363 

62 

67 

363 

61 

69 


F 2 




i 4 f •> 

rk it 1/ 

1 it 

If 







v.t !/■ 1 ; 

:i Mti; 

irt 1/ 1 

O 

Tf sr r»Anr: 

1 1/24 /no 



( COJKT NIIMOFIC 01 

- 5504- ' 

1 IMF: 



L 11 

0 1- 

T E M P 

1 F. A T 

0 u II ; 

MIN st:c 

t H51 

(1152 

t H53 

Cl 154 

CII55 

CM56 

CII57 

N Aly 

06 

1 57 

200 

392 

205 

215 

210 

9 0 

Ff6 

159 

199 

305 

204 

216 . 

210 

9 ir> 

05 

159 

199 

378 

204 

214 

210 

9 30 

06 

1 59 

199 

374 

202 

216 

209 

9 

05 

161 

199 

371 

204 

213 

209 

10 0 

06 

160 

200 

366 

205 

212 

209 

to tr> 

06 

161 

199 

363 

203 

212 

208 

to 30 

06 

162 

199 

357 

202 

212 

208 

10 4S 

06 

163 

190 

351 

203 

211 

207 

1 1 0 

07 

162 

199 

344 

203 

210 

206 

11 IE) 

06 

163 

197 

342 

202 

209 

206 

1 1 30 

06 

163 

197 

336 

201 

209 

204 

11 

07 

1 62 

196 

330 

201 

207 

203 

12 0 

06 

161 

196 

325 

200 

206 

202 

12 ir> 

05 

163 

193 

320 

199 

204 

202 

12 30 

05 

161 

194 

313 

199 

203 

201 

12 AS 

05 

162 

191 

300 

199 

201 

200 

13 0 

05 

161 

190 

3<»4 

196 

200 

199 

13 1F> 

05 

159 

190 

297 

196 

199 

198 

13 30 

04 

150 

109 

292 

195 

197 

196 

13 '15 

04 

150 

107 

200 

195 

. 195 

196 

1 A C» 

05 

157 

106 

204 

192 

J9S 

193 

1'1 15 

04 

157 

105 

279 

192 

192 

192 

M 30 

05 

156 

103 

277 

190 

192 

190 

1'1 ^15 

03 

1 57 

101 

27f> 

190 

189 

191 

IS 0 

02 

156 

101 

273 

109 

100 

190 

15 15 

03 

156 

179 

273 

107 

100 

189 

15 30 

03 

154 

179 

271 

100 

106 

100 

15 AS 

03 

156 

170 

273 

107 

106 

188 

\6 0 

04 

153 

170 

273 

1 FI6 

107 

186 

16 15 

03 

153 

179 

271 

106 

106 

186 

16 30 

03 

153 

177 

272 

104 

106 

104 

16 45 

03 

153 

176 

270 

104 

105 

104 

1 7 0 

03 

1 52 

176 

269 

104 

105 

103 

17 15 

02 

153 

174 

267 

103 

103 

103 

17 30 

03 

150 

174 

265 

103 

103 

101 

17 45 

01 

151 

173 

264 

103 

101 

102 

1 li 0 

03 

1 50 

173 

262 

102 

101 

1 79 

Ilf 15 

02 

151 

172 

262 

102 

1 00 

1 00 

lli 30 

01 

150 

171 

260 

100 

179 

1 79 

in '1 5 

01 

1 50 

1 70 

250 

179 

1 70 

1 70 


rilt: NSFAISV 


CH50 

CH59 

CM60 

3/1 

370 

360 

365 

365 

354 

360 

358 

353 

358 

354 

351 

354 

351 

353 

353 

348 

355 

349 

345 

352 

344 

340 

349 

339 

337 

346 

335 

329 

343 

331 

326 

335 

327 

321 

330 

324 

315 

323 

320 

310 

319 

313 

307 

311 

309 

300 

308 

304 

297 

298 

300 

292 

292 

296 

286 

290 

292 

200 

203 

280 

277 

279 

285 

273 

274 

280 

260 

271 

278 

266 

267 

274 

265 

266 

272 

262 

260 

272 

261 

269 

271 

260 

274 

270 

263 

274 

272 

262 

276 

272 

261 

277 

271 

262 

274 

270 

260 

271 

269 

250 

270 

266 

259 

268 

266 

255 

260 

262 

255 

267 

26 5 

252 

266 

260 

253 

264 

259 

251 

260 

250 

247 i 

255 


AHPItNI ( MriHKf l-; 


60 

70 

61 

69 

61 

69 

61 

68 

62 

69 

60 

71 

63 

68 

63 

68 

62 

70 

62 

69 

63 

69 

63 

68 

62 

69 

62 

70 

62 

69 

63 

70 

62 

70 

63 

69 

62 

70 

62 

70 

60 

71 

63 

70 

63 

70 

61 

70 

61 

70 

61 

70 

62 

70 

60 

71 

62 

70 

61 

70 

62 

71 

62 

69 

62 

70 

61 • 

70 

61 

70 

61 

70 

61 

71 

61 

71 

61 

70 

60 

70 

62 

70 


I i'*.l 1 .s 


f I r-k t i <11 1 ; I I < I x ^ 1 1 V 

' I c<^-kt >ii I I ^ f ii- rk I lik 


iLSi f»Aif;: 1 1 ■•:?M /no I'f-.njrrT NitMhi.i:: <ioi r n ii: fiSLArsv 


1 nil 




- r 0 

l« i 

r r h f 1 

1 U A f 

0 f< I- 0 > 

— 

— 

— 


OOOFillRF 

fiiM prc 

( IIBl 

( IIB2 

( IIB3 

(HB‘l 

IHBB 

rMB6 

1 MB 7 

(MBO 

( HB9 

rH60 

AfiiaUU 

( HAflOl !•: 

1 9 0 

fll 

1 '10 

1 7\ 

2B3 

179 

177 

176 

2BB 

2il2 

2B2 

60 

70 

\9 If, 

Ml 

l‘U) 

169 

2 '19 

1 79 

1 7B 

176 

2B2 

2^0 

2 '17 

B? 

71 

1 9 30 

79 

1 10 

167 

2 '1 6 

170 

1 7'1 

1 7B 

2^7 

230 

2 '10 

60 

70 

1 9 M F> 

01 

MB 

167 

2*12 

1 76 

1 73 

173 

2^6 

233 

236 

60 

71 

20 0 

no 

1 M 6 

16B 

230 

176 

171 

173 

2^2 

230 

232 

60 

72 

2<» 1 5> 

(10 

1'13 

16B 

23 B 

17 A 

171 

170 

2'10 

226 

220 

60 

71 

20 30 

79 

M'l 

163 

232 

1 73 

170 

169 

236 

22B 

223 

61 

69 

20 

79 

M3 

162 

227 

173 

1 67 

160 

233 

220 

219 

60 

71 

2 1 (» 

79 

113 

1 60 

22*1 

172 

166 

167 

229 

219 

212 

61 

71 

21 1 f> 

79 

I'lO 

1 60 

219 

1 70 

16B 

16B 

227 

212 

210 

61 

71 

21 30 

70 

I'll 

IBO 

216 

170 

163 

16B 

222 

210 

20 B 

61 

71 

21 'IB 

79 

1 30 

1B7 

212 

168 

163 

162 

221 

206 

201 

61 

71 

22 0 

70 

1 30 

IBB 

209 

166 

161 

161 

216 

20A 

196 

63 

69 

22 lf> 

79 

136 

IBB 

20 B 

166 

160 

160 

213 

199 

192 

61 

71 

22 30 

70 

137 

1B3 

2<»2 

166 

1B7 

160 

209 

190 

109 

61 

71 

22 '^f* 

70 

13B 

1B3 

197 

16'1 

1B7 

1 BO 

20 7 

19*1 

107 

60 

71 

2 3 0 

70 

131 

IBl 

196 

162 

1B7 

1B6 

20 B 

192 

103 

62 

69 

23 1 f> 

70 

133 

IBO 

192 

160 

1B6 

IBB 

202 

10? 

179 

62 

69 

23 30 

76 

13'1 

IBO 

109 

161 

1B3 

IBB 

190 

107 

1 76 

61 

71 

2 3 M f> 

70 

1 32 

• IBO 

107 

1B9 

1B3 

1B2 

197 

lO'l 

173 

61 

70 

2 (» 

70 

131 

1'19 

lO'l 

160 

IBO 

1B2 

193 

101 

171 

61 

72 

2'i ir> 

77 

130 

I'lO 

101 

IBO 

1 BO 

IBO 

192 

177 

160 

62 

71 

2 m 30 

77 

129 

1'17 

170 

1B7 

IBO 

IBO 

109 

176 

167 

61 

71 

2-1 

76 

1 30 

I'lB 

1 76 

1B7 

M9 

1 BO 

105 

175 

163 

61 

70 

2S 0 

76 

1 29 

1'13 

1 7i, 

IBB 

1'19 

1m9 

lO'l 

1 7'! 

1B9 

61 

71 

25> 1F> 

76 

120 

1'13 

173 

IBA 

M7 

I'lO 

102 

1 70 

1 B9 

63 

70 

2F» 30 

77 

126 

I'l'l 

171 

1B4 

Mi7 

1‘17 

101 

1 60 

162 

61 

71 

2 B '1 B 

76 

127 

1 ‘12 

173 

IB'l 

MB 

1'17 

179 

1 70 

162 

61 

71 

2B 0 

77 

126 

112 

173 

1B3 

I'lB 

1'16 

101 

170 

16B 

60 

71 

26 IB 

76 

12B 

1 '12 

1 73 

1B2 

I'lB 

MB 

102 

171 

166 

60 

70 

26 30 

77 

12'1 

1 '10 

17'1 

IBl 

M6 

1'13 

102 

171 

16'1 

61 

71 

2 6 A B 

76 

126 

139 

175 

IBl 

I'l'l 

I'l'l 

100 

173 

163 

60 

71 

2 7 0 


12B 

139 

17'1 

1 BO 

1'13 

1'13 

179 

171 

16B 

61 

71 

2 7 If, 

77 

123 

130 

175 

IBO 

1 13 

1 ‘12 

103 

1 72 

170 

61 

71 

27 30 

76 

12'1 

137 

176 

1 BO 

M2 

1'12 

102 

1 72 

1 /3 

61 

70 

2 .7 F, 

76 

12'1 

1 30 

1 76 

1 (0 

I'll 

1'12 

103 

1 73 

103 

BO 

72 

2B 0 

76 

12'1 

137 

170 

1 '»9 

Ml 

I'll 

103 

175 

lO'l 

60 

71 

2B 1 B 

76 

12-1 

13/ 

170 

I'UI 

Ml 

1 ‘10 

102 

175 

190 

61 

70 

2h 30 

76 

123 

137 

1 'B 

I'lV 

I'lO 

1 '10 

103 

1 73 

109 

60 

71 

20 mB 

77 

122 

1 36 

1 76 

I'lO 

I'lO 

1 30 

103 

172 

lOB 

60 

71 

29 0 

7 7 

123 

136 

17'1 

ImO 

139 

1 30 

101 

172 

106 

60 

71 


fAI.E: ‘4 


" r«r»l->i:‘ I I MIH ' lil::: r 13 

n ST OAlf: : 11/2'4/fKi I ROJI CT HMt1Ki:R: 01 -{.J.0-4- 001 


1 1 Ml 

— 

- — 

(' 

fiCN Sf C 

rH5i 

(1152 

( M53 

— 

- 

- 

— 

2? 15 

77 

122 

136 

29 30 

75 

123 

13*1 

29 •*E> 

76 

12*1 

133 

30 0 

75 

123 

133 

30 15 

75 

123 

133 

30 30 

76 

123 

132 

30 m5 

76 

123 

132 

31 0 

77 

121 

132 

31 15 

76 

121 

131 

31 30 

75 

121 

130 

31 'K5 

77 

120 

129 

32 0 

75 

120 

129 

32 15 

76 

no 

120 

32 30 

76 

119 

127 

32 ^i5 

76 

110 

127 

33 0 

76 

117 

126 

33 15 

75 

1 10 

125 

33 30 

75 

115 

125 

33 A5 

76 

116 

125 

3*1 0 

75 

115 

12*1 

3*1 15 

75 

1 16 

122 

3*1 30 

75 

11*1 

122 

3*1 A5 

75 

1 13 

122 

35 0 

75 

113 

1 22 

35 15 

75 

1 1*1 

119 

35 30 

75 

111 

1 20 

35 *15 

7*1 

112 

lie 

3.‘> 0 

7A 

1 10 

119 

:S6 15 

73 

111 

117 

3cr» 30 

75 

109 

117 

3 A *15 

7>1 

100 

117 

:5 0 

7*1 

109 

1 1 5 

3 :^ 15 

73 

109 

115 

3 7 30 

73 

107 

115 

37 *15 

73 

109 

113 

Mi 0 

7*1 

1 06 

115 

3fl 15 

7A 

107 

113 

Mi 30 

73 

100 

113 

30 *15 

73 

107 

113 

39 0 

73 

107 

113 

39 15 

72 

107 

112 


I 1 : 

T t h 1 1 

1 f< A I 

U 1^ 1 ! 

1 115*1 

CH55 

CHf>A 

CMS 7 

173 

1 A7 

139 

137 

17*1 

1 A7 

130 

137 

17*1 

1*16 

137 

137 

173 

1 A6 

137 

137 

173 

1 AA 

137 

135 

171 

1 13 

136 

135 

169 

1*1 A 

135 

135 

166 

1 A3 

13A 

133 

166 

1*11 

135 

132 

16*1 

1 A2 

133 

133 

163 

1 AO 

133 

131 

160 

1*10 

131 

131 

159 

139 

131 

129 

157 

139 

130 

129 

155 

138 

129 

120 

155 

137 

129 

127 

153 

137 

120 

127 

151 

137 

127 

126 

1 50 

136 

127 

1 26 

1 50 

135 

126 

125 

150 

13*1 

125 

125 

1A9 

132 

126 

123 

1*16 

133 

12A 

123 

1 A5 

133 

123 

123 

1A6 

131 

123 

122 

1*13 

131 

123 

120 

1 A3 

130 

122 

1 20 

1*10 

130 

121 

120 

lAO 

129 

120 

120 

130 

128 

120 

118 

136 

120 

119 

117 

137 

127 

1 10 

118 

1 35 

127 

116 

117 

13*1 

127 

116 

117 

135 

125 

116 

116 

13*1 

125 

116 

115 

135 

125 

115 

116 

136 

12*1 

115 

115 

137 

122 

116 

113 

1 37 

122 

116 

113 

135 

123 

11 A 

11 A 


[•HE: Mtitriisv 







CH50 

(HS9 

( M60 

AHOIENI 

t R 

— 

— 

— 

— 

— 

100 

171 

186 

61 

71 

178 

172 

107 

60 

71 

178 

173 

183 

61 

71 

177 

170 

183 

61 

71 

177 

169 

177 

62 

70 

176 

168 

17A 

61 

71 

173 

166 

172 

60 

71 

173 

16A 

170 

59 

71 

172 

163 

16A 

60 

70 

160 

161 

162 

60 

71 

169 

160 

159 

60 

70 

165 

158 

157 

60 

70 

166 

155 

15A 

60 

70 

163 

15A 

153 

59 

70 

162 

153 

151 

60 

70 

161 

152 

J 50 

60 

69 

157 

151 

1 A8 

60 

69 

150 

150 

1 AB 

60 

69 

157 

150 

1A6 

61 

69 

155 

1A7 

1 AA 

62 

69 

153 

1A9 

lAO 

62 

69 

153 

1A7 

lAO 

62 

68 

151 

1 AA 

1 AO 

61 

69 

150 

1 A3 

139 

61 

69 

150 

1 A5 

13A 

61 

69 

150 

1 Al 

13A 

61 

69 

1 A0 

1 AO 

131 

62 

68 

1 AO 

137 

131 

60 

69 

lAA 

138 

130 

61 

69 

1 A5 

136 

129 

60 

68 

1 AA 

133 

128 

60 

68 

1 A2 

135 

125 

60 

68 

1 AO 

133 

128 

60 

70 

1 AO 

133 

127 

59 

70 

139 

133 

127 

61 

68 

1 AO 

131 

131 

61 

68 

1 AO 

133 

136 

60 

70 

1 AO 

135 

135 

61 

68 

lAl 

13A 

13A 

62 

67 

1 Al 

13A 

133 

62 

66 

139 

133 

132 

61 

68 









Mrhi trfc 1 ti : Ai I < ► II V 

A . A ^ i : C A t > I V I .. I M I - : ' 1 i I A I t > 


II SI 

1 l»Ail.: 

1 1 /I'M /no 



iKOJic r finriMti:; oi-f; 

SB A 001 


Ml (I 

: NSlAf 

09 


1 1 nr 





i 11 

n 1 

1 1 M 1 1 

[RAT 11 

R I- 0 - 






n 1 r 1 

SI; c 

nisi 

III!*:* 

f HS3 

nisA 

(MSS 

niS6 

nis7 

(USB 

CMS9 

1 H60 

Anon N 1 

r.Ai 

f HAMBI S 

:5S* 

iO 

7A 

lOS 

1 1 3 

13A 

122 

11 A 

112 

1 AO 

131 

131 

61 

6B 

3'? 

mS 

73 

1 06 

111 

13S 

121 

11 A 

112 

139 

1 32 

120 

63 

67 


0 

73 

1 OS 

1 1 1 

1 33 

120 

UA 

1 1 1 

130 

130 

127 

61 

67 


1 f> 

73 

1 •:» A 

112 

131 

121 

113 

111 

137 

120 

127 

61 

60 

•\\) 

io 

73 

1 0 A 

109 

131 

120 

113 

110 

136 

120 

123 

60 

67 

•lO 

m5> 

yj 

lOS 

100 

130 

1 20 

112 

111 

13A 

129 

120 

6 1 

67 

1 

0 

72; 

107 

109 

12B 

119 

111 

110 

13A 

12A 

121 

61 

67 

i 

1 S 

71 

lOA 

1 OB 

1 2B 

119 

110 

UO 

131 

126 

110 

60 

67 

t 

30 

71 

103 

107 

126 

119 

109 

109 

130 

12A 

116 

61 

67 

1 

•\b 

'/*■» 

101 

1 OB 

12A 

117 

10? 

100 

130 

121 

116 

61 

67 

‘\2 

0* 

7 1 

101 

107 

123 

110 

100 

lOB 

120 

121 

UA 

60 

60 

•\2 

1 5) 

71 

io:» 

106 

123 

117 

100 

lOB 

126 

121 

112 

61 

67 

Ml? 

30 

7 1 

1 00 

1 OS 

122 

US 

lOB 

106 

126 

120 

UO 

62 

66 

•K? 

*^r» 

71 

100 

lOS 

120 

117 

106 

107 

12S 

11 B 

11 0 

60 

60 

•1 ^ 

0 

71 

100 

103 

120 

US 

107 

106 

12A 

119 

108 

60 

67 

Mi 

IF> 

72 

951 

lOA 

1 1 B 

11 A 

106 

lOS 

12A 

US 

lOB 

60 

67 

Mi 

30 

71 

9M 

lOA 

116 

UA 

106 

lOS 

1 22 

UA 

109 

60 

67 

•^i 

mF> 

70 

99 

102 

116 

113 

lOS 

K»S 

120 

US 

lOS 

60 

67 

M ‘1 

0 

71 

99 

102 

116 

113 

lOS 

lOS 

120 

US 

lOA 

60 

67 

M 

1 i> 

77 

96 

102 

US 

112 

lOS 

103 

120 

113 

lOA 

60 

67 

*^M 

30 

70 

97 

101 

1 1 A 

111 

lOA 

103 

IIB 

112 

102 

60 

67 



71 

9S 

102 

113 

111 

lOA 

102 

UO 

109 

102 

S9 

67 


0 

70 

9S 

102 

111 

110 

103 

101 

117 

108 

102 

S9 

67 

Mf> 

IS 

70 

96 

99 

112 

110 

102 

102 

US 

111 

100 

S9 

67 

mS 

30 

70 

9 A 

101 

1 09 

109 

102 

101 

US 

107 

102 

60 

67 

*^r» 


70 

9S 

99 

109 

110 

101 

102 

113 

lOB 

101 

S9 

67 

'^6 

0 

70 

9 A 

99 

109 

110 

100 

101 

113 

107 

100 

SB 

69 

*)6 

IS 

70 

9 A 

9B 

1 OB 

107 

102 

99 

113 

107 

98 

61 

66 


30 

70 

93 

99 

106 

lOB 

101 

99 

113 

106 

100 

60 

67 

M 6 

•M> 


9 A 

9 7 

lOB 

106 

100 

99 

112 

106 

96 

61 

66 


0 

70 

92 

97 

106 

106 

100 

98 

112 

lOS 

97 

60 

67 

•1 

IS 

S9 

92 

97 

lOS 

1 07 

90 

99 

11 0 

lOA 

97 

SB 

60 

•1 y 

30 

69 

93 

9S 

106 

106 

99 

90 

109 

106 

VS 

S9 

67 

•1 y 

mS 

70 

91 

96 

lOA 

lOS 

99 

96 

UO 

1 02 

9S 

60 

67 

•Ui 

0 

69 

90 

97 

103 

106 

90 

97 

109 

101 

96 

60 

67 

Mil 

1 s 

6ii 

91* 

9 A 

lOA 

lOA 

90 

97 

100 

103 

93 

S9 

6/ 


30 

69 

90 

96 

102 

lOS 

90 

96 

100 

100 

9S 

60 

67 

‘iO 

'iS 

69 

fl9 

9S 

101 

lOA 

97 

96 

107 

100 

9S 

60 

67 

M? 

<» 

69 

90 

9 A 

1 03 

103 

97 

9S 

107 

101 

92 

62 

66 

A 7 

1 S 

6B 

90 

9 A 

101 

102 

90 

9S 

106 

100 

92 

61 

6S 

^1? 

30 

70 

fl9 

9 A 

101 

102 

97 

9S 

106 

99 

92 

S9 

67 


I r.( f 


Mr-bt t ti n I t > ii v 





i‘ k y i'~‘k 

' 1 c t 

k 1- 1 

1 Ml:. ^ 

1>I_; 1 







n r»i 

1 nriir: 

1 1 /2^/ti 

lO 


n;oj| 1 1 ohmoi <n 

-bMP>-OOJ 


f m 

: flbl-Af 

09 


1 (Ml 



““ f 0 1 

0 r 

r 1 h 1 

• L f< A T 

0 0 1 b - 








t.>:i'or)(i(i 

n 1 

Flic 

nif)i 

riif>:* 

1 IIB3 

( Hf)^l 

Ulbb 

rilf 6 

II lb 7 

nibo 

( Mb9 

(1160 

AHHII-NI 

niAhoi ( 





— 

- 

— 

— 

— 


— 

— 

— 





M '•* 

f ) 

6 7 

VO 

93 

1 <10 

I<i3 

9F> 

Vb 

10*1 

99 

93 

60 

67 

£>•!» 

0 

AV 

00 

93 

100 

102 

96 

9*1 

106 

90 

91 

60 

6 7 

5) Cl 

If) 

Cyii 

(Mi 

9*^ 

90 

l<i2 

9 b 

9*1 

10^ 

97 

93 

60 

67 

BCi 

30 

60 

00 

92 

99 

100 

96 

92 

10^ 

90 

91 

61 

6 b 

F*0 

M 5> 

60 

07 

92 

90 

102 

9b 

93 

103 

97 

92 

b9 

67 

r>i 

<1 

60 

00 

91 

99 

100 

9b 

92 

103 

90 

90 

61 

6 f) 

5*1 

If) 

67 

0 7 

91 

97 

102 

93 

93 

102 

97 

91 

b9 

60 

f> t 

30 

67 

09 

90 

90 

1 00 

9^1 

93 

101 

9(3 

09 

S9 

67 

f*i 


67 

07 

91 

97 

102 

92 

93 

101 

96 

91 

bO 

60 

51> 

0 

66 

0 7 

90 

97 

100 

92 

92 

100 

96 

09 

60 

67 


1 B 

67 

06 

90 

9F> 

99 

92 

. 

101 

9b 

91 

bO 

67 

&2 

30 

67 

07 

09 

96 

99 

92 

92 

99 

96 

09 

59 

67 

5* 2 


67 

06 

00 

97 

90 

92 

91 

100 

9b 

00 

61 

66 

F>3 

0 

66 

07 

00 

9 b 

90 

91 

91 

90 

9b 

08 

60 

67 

f>.5 

if) 

6 7 

Of> 

09 

9b 

99 

91 

91 

99 

9*1 

00 

59 

60 

r>.i 

30 

60 

OF) 

00 

9S 

97 

92 

tl9 

99 

93 

00 

60 

66 


MOTT IMN 


^ ^ iC ^ ^ Z ‘rC. )£1 Z )C: ^ 


f«» f%» p<» r«» 


S a >C ? 5 ,t K! iC >C 'C < 


i 

1^ u 


•**-oaBffi'^'^^fflOD^aD:*»a^aao^a>fflQDCDaococD®^-QBff^3^ffsr'0^fl^ac®o^3^off'a^^ff'0>ff‘3^©o^^^^ 
'^c^rwU^^ru*^cDc^^aDLnocvcuQDi/i^vij — 

v^ o >• ^ C3 -* ^ ® -* ^ ffl O' o — — eu CV CU fO fO ^ ro (Ti ^r, jr-j i-.-) iV; i2 k**'J ^ fu CV fV vr fV ‘ V W C TT TT *r z; 

•>4 eu (u cu cu cu ru cu I'^’i CTi i**“j c*i iw c^ n c*^ c*^ C'i c*i fo M r*i rt co co c^t <•'. cZ kw v*j •• . co I'i 

r^®ff'-*tt— '0 0^®cuu^o^•^o^ff'0®^/>ocu®cuoc^J2^^^l^®®tr)OLn^oo^®u^u^— <ttcriaaj,ne^i/;®^c^ 
vOv^®r>-f^— Hvocu^-*^®a^oru^^i/)0^^ffiffico®^o^o^ffla®®^^^®i/iuiuiu‘“. Vifur^--^® 

i£ VP »^«^r^^®o-^»^fucui'^ I -i ^^^i/iLOt^wp®^^®®®® ff'^^ooooo — f^r«rjr.* 

rj-*rufu^c>®».Ticu^^o»jp-^cu®rj®o^Ln®^cu®®nj®2ja' — •^i‘o^^i/)j/)®^®^ooo«^oooo 
r^p^r^r^r^ffiO^O-^— <fui‘Oiw^^^Ln^irwO®^^^^®ffl®®flno^®C^®®0^5So^fl^0^ocoooocsoCj 

o-^cuf-^i^®®®fOfu®®fn'^<^^®oii^Ln®®cn^®oo-*rounffl^®®o©-^ — ®^cuiP^-^^vCLnm’/i 

••r».^oo^“ 0 ^fl^^ov^)©^®a^cnvPenrJ®^ — ©cvm®Ofufr(^i^®f*»®®o^a^-^cv)-^^^ir®^l^^®^ 

-N eu eu fu CO CO f- j n ?•■> i^i fn cn co co m iT> co 7*j co ^ 7 -j co Jo Jo Jo Jo i^o c»o co co i-j lO co co i-> lO lO iw ^ m ».•> . j vj 

o-«»oeueu^irui-r. uoiiP^ 


p*-j^f^p«-oDfoo®v/»flo^>*oroco®Poco®ooaocv^®®©oeuco®^^®®®®©-«»oeueu 
® 2? o ® vP ^ ® ® ® ® o o — fu cu CO CO Jo Cw CO CO CO ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ uo tr lti I/O lO 


LP U* ’JO UO LT. \S. ^'. 


CL:f^®®o-^®Oi*o?v-^^vpaoocop^tr®uoofo«®®®®®®OLn^unco^p^uo^ir»®co'^iX'®LnPoo»co 
k 3 v^i^v^^p»r»oo«®ff>ooa>®oooc>oo-<o — — -'-•-^cufucucucucucufufu®cjcur«;rjr-cucvirup«:^ 


v 2 wO 3 vPwCO 0 -r»r^'^r>»'^r^r-r^p»p»r>-r«.r»'^r«-r»rwr«-r>«-r-r^r^r^r«-r«-^r-r^r^*-CD®®O®^®C®®O 




« — — 


« 4 * 4.^.«4«<4 - 4 ^ooooooooa*iaoAaia*io®®os® 

un fu iTO ^ JO oj CO ^ uo ® vO ^ uo — tv: co ^ un 


000000-4 — •^-••'-^eufucuruwojcococococofo 


uououounvnuovp®‘-ovp®vp®^^'^f^^'*“ 


MRl i VOW 


F Af.t P. 

1 IM£ - CUBE 1 E H r E R A I U H E 


niN SIC 

CIISl 

CII52 

CU*.3 

CII54 

cir>5 

1056 

CMS 7 

B 6 

B3 

ICO 

156 

54 7 

176 

175 

199 

H 10 


125 

158 

341 

178 

172 

202 

H P.1 

06 

121 

160 

5jj6 

179 

170 

203 

n 37 

06 

123 

160 

3:« 

1/9 

170 

202 

B At 

06 

125 

159 

3^8 

178 

170 

201 

0 S7 

06 

i:*6 

156 


174 

175 

194 

9 7 

07 

152 

157 

:«2 

173 

174 

193 

9 17 

87 

135 

156 

316 

172 

173 

192 

9 PC 

08 

150 

157 

310 

172 

171 

192 

9 36 

B5 

134 

153 

305 

171 

172 

192 

9 46 

04 

i2iS 

153 

501 

170 

171 

190 

9 56 

84 

134 

153 

2% 

169 

171 

109 

10 6 

84 

154 

152 

292 

160 

170 

188 

10 16 

85 

141 

150 

292 

164 

174 

181 

10 PS 

B3 

159 

149 

207 

163 

172 

101 

10 T:* 

84 

139 

149 

284 

162 

172 

179 

10 45 

83 

139 

148 

280 

161 

172 

170 

10 55 

86 

123 

153 

269 

168 

163 

187 

11 5 

87 

124 

153 

266 

167 

162 

185 

11 15 

B7 

124 

153 

261 

166 

161 

185 

11 25 

8B 

124 

153 

258 

166 

160 

101 

11 54 

90 

127 

153 

256 

163 

161 

179 

11 44 

90 

125 

153 

251 

163 

159 

179 

11 54 

89 

127 

152 

248 

161 

160 

177 

12 4 

09 

127 

151 

245 

160 

159 

175 

12 14 

83 

i:5 

145 

244 

156 

163 

172 

12 24 

03 

154 

146 

241 

156 

161 

172 

IP 33 

83 

134 

145 

22:9 

155 

161 

170 

12 43 

84 

130 

145 

23S 

155 

159 

171 

12 53 

83 

i:^ 

143 

236 

152 

162 

166 

13 3 

82 

12S 

143 

234 

151 

162 

165 

15 13 

82 

153 

142 

251 

150 

160 

JG4 

13 23 

82 

133 

142 

228 

150 

159 

164 

13 52 

85 

121 

145 

219 

154 

152 

171 

13 42 

86 

119 

146 

216 

154 

152 

170 

13 ! 

87 

120 

146 

215 

154 

151 

170 

14 2 

86 

120 

145 

210 

153 

150 

169 

14 12 

80 

126 

144 

211 

151 

153 

162 

14 21 

88 

125 

144 

208 

150 

153 

161 

14 31 

89 

120 

146 

205 

151 

150 

162 

14 41 

90 

122 

145 

205 

ISO 

151 

161 

14 51 

84 

127 

12:9 

202 

148 

151 

160 

15 1 

03 

12 7 

138 

POO 

147 

151 

159 

15 11 

04 

125 

139 

197 

147 

150 

159 

15 20 

04 

125 

138 

195 

146 

149 

158 

lf> 50 

83 

I2B 

i:<i 

195 

145 

150 

154 

15 40 

05 

122 

13B 

191 

145 

148 

15S 

15 50 

84 

123 

136 

190 

145 

140 

154 

16 A 

03 

126 


1B9 

115 

119 

1'2 


ni*jB 


CMS9 


niGO 


EXMIHUPT 
CM.'.iKlf M 


UiCl 


222 

AV*.\ 

514 

/O 

I'i 

220 

400 

512 

to 

IS 

218 

3% 

310 

71 

7!. 

218 

389 

308 

71 

75 

218 

382 

506 

71 

75 

224 

574 

502 

71 

75 

225 

2:67 

290 

71 

7!i 

222 

:S7 

294 

71 

75 

221 

349 

260 

71 

75 

219 

340 

286 

to 

76 

219 

353 

281 

71 

76 

210 

3P7 

277 

71 

76 

217 

321 

2/3 

71 

76 

222 

315 

2/0 

70 

76 

220 

509 

266 

70 

76 

220 

305 

263 

69 

76 

219 

300 

261 

69 

7*3 

209 

297 

257 

69 

75 

208 

292 

254 

69 

75 

207 

287 

250 

69 

75 

207 

282 

248 

69 

75 

208 

278 

243 

70 

74 

207 

PIP 

240 

70 

73 

206 

267 

230 

70 

74 

205 

262 

255 

70 

73 

207 

256 

23‘6 

69 

74 

205 

PSP 

234 

69 

74 

204 

248 

p:? 

69 

74 

202 

245 

231 

69 

73 

205 

241 

231 

69 

73 

205 

238 

229 

68 

74 

205 

234 

226 

6B 

74 

202 

232 

224 

60 

74 

194 

229 

220 

69 

74 

192 

226 

217 

69 

74 

190 

223 

215 

70 

74 

189 

220 

210 

70 

74 

194 

218 

L‘06 

71 

73 

193 

215 

205 

71 

75 

191 

213 

200 

71 

73 

190 

210 

198 

72 

74 

189 

207 

197 

/2 

75 

188 

204 

195 

71 

75 

107 

202 

193 

71 

75 

186 

199 

190 

/O 

76 

187 

19/ 

188 

70 

76 

185 

195 

lU*i 

70 

/6 

181 

195 

183 

70 

V6 

I0?> 

190 

JOI 

70 

76 


F ACE 3 


MPJI_ J t ow 


IlhE 
MIN SEC 

UIM 

III5H 

CM53 

c 

CM54 

U B E 
CM55 

T 1 M 1 F 
rM56 

R A 1 U R E 
CM57 

B — 

CIHiB 

tM59 

CM60 

rH6i 

1 XI OSliRE 
1 IIANIVR 

10 10 

80 

IIH 

141 

lOH 

14 7 

143 

158 

177 

189 

170 

7H 


16 HO 

87 

113 

12:9 

1/9 

147 

14H 

158 

176 

106 

177 

7H 

75 

16 H9 

80 

113 

140 

178 

147 

14H 

l?6 

176 

105 

174 

7H 

75 

16 : :9 

B() 

113 

12:9 

176 

147 

141 

157 

174 

lOH 

173 

71 

76 

16 49 

8!) 

IHO 

138 

178 

143 

144 

151 

178 

180 

170 

7H 

75 

10 69 

88 

118 

137 

176 

14H 

144 

150 

178 

178 

169 

7H 

75 

17 9 

80 

119 

12:6 

175 

141 

144 

149 

177 

176 

167 

71 

75 

17 10 

80 

119 

136 

173 

140 

144 

148 

17G 

174 

165 

71 

75 

17 HB 

83 

1H3 

151 

173 

138 

144 

148 

176 

17H 

1G5 

70 

75 

17 30 

83 

1H4 

130 

17H 

138 

144 

146 

176 

170 

163 

70 

75 

17 40 

8H 

1H3 

130 

171 

137 

144 

146 

175 

168 

16H 

71 

75 

17 50 

8H 

1H4 

IHB 

170 

136 

144 

145 

174 

167 

160 

70 

75 

10 0 

83 

1H4 

1H7 

170 

134 

145 

143 

176 

165 

159 

70 

75 

18 17 

83 

IHl 

1H8 

160 

i:<5 

143 

143 

174 

164 

157 

70 

75 

IB 2 ? 

63 

IHH 

1H7 

167 

134 

143 

143 

174 

163 

155 

71 

75 

10 37 

83 

IHO 

1H7 

165 

134 

14H 

143 

17H 

16H 

154 

70 

75 

18 47 

86 

107 

12U? 

159 

138 

12:6 

148 

165 

161 

151 

71 

75 

18 56 

85 

108 

12« 

157 

138 

126 

148 

164 

160 

151 

71 

75 

19 6 

06 

110 

151 

157 

137 

12S 

147 

164 

159 

149 

7H 

74 

19 16 

06 

111 

131 

156 

137 

135 

146 

164 

158 

149 

71 

74 

19 H6 

07 

116 

1H9 

158 

133 

138 

141 

167 

156 

148 

71 

74 

19 ::6 

86 

115 

JH9 

156 

133 

137 

141 

166 

156 

147 

7H 

74 

19 46 

es 

115 

IHB 

155 

133 

137 

141 

165 

154 

147 

71 

74 

19 55 

86 

115 

1H7 

154 

13H 

• 137 

139 

165 

153 

146 

71 

73 

HO 5 

BH 

116 

1H4 

154 

131 

136 

140 

163 

151 

146 

70 

74 

HO 15 

83 

115 

1H5 

153 

131 

i:<6 

140 

16H 

151 

145 

70 

74 

HO H5 

84 

IIH 

1H6 

15H 

131 

135 

140 

161 

150 

144 

70 

74 

HO 34 

84 

113 

1H5 

15H 

131 

134 

139 

161 

150 

143 

70 

74 

HO 44 

84 

113 

1H4 

151 

130 

135 

138 

161 

150 

J4H 

70 

75 

HO 54 

84 

113 

1H4 

151 

130 

12S 

138 

161 

150 

141 

71 

75 

HI 3 

83 

117 

IHH 

151 

IHB 

135 

126 

161 

148 

141 

71 

75 


NBL exoul 


( ALf 1 

firiE ‘ 
HIN SEC 


0 15 
0 ::0 

0 45 

1 0 
1 15 
1 30 

1 45 

2 0 
e 15 
e 30 

2 45 
5 0 

3 15 
3 30 

3 45 

4 0 
4 15 
4 30 

4 45 

5 0 
5 15 
5 30 

5 45 

6 0 
6 15 

8 30 

6 45 

7 0 
7 15 
7 30 

7 45 

8 0 
B 15 
e 30 
B 45 
5 0 

9 15 
9 30 
9 45 

10 0 
10 15 
10 30 

10 45 

11 0 
11 15 
11 30 

11 45 
le 0 

12 15 


CUBE IEUFERAIUKES FXf nSlIMI 


CII51 

rii52 

LII53 

Cl 154 

CH55 

CIIS6 

CHS 7 

CM5B 

(1159 

CII60 

CII61 

CHAHnCH 

72 

70 

76 

76 

77 

78 

RO 

80 

75 

7S 

71 

70 

72 

74 

76 

79 

77 

no 

79 

81 

76 

78 

70 

7? 

71 

79 

73 

84 

76 

81 

7B 

83 

79 

01 

70 

70 

73 

BO 

80 

139 

89 

B9 

91 

90 

106 

9B 

71 

70 

7!i 

B7. 

% 

044 

111 

111 

116 

117 

040 

102 

71 

70 

77 

B4 

109 

305 

106 

104 

138 

131 

520 

149 

71 

71 

77 

90 

116 

346 

13B 

134 

154 

144 

574 

IBl 

70 

70 

78 

98 

103 

380 

147 

• 144 

166 

156 

400 

018 

70 

70 

B1 

90 

134 

411 

157 

151 

IBl 

167 

464 

259 

70 

70 

B3 

100 

140 

437 

166 

159 

194 

180 

501 

301 

70 

71 

83 

100 

140 

460 

171 

176 

199 

1% 

500 

335 

70 

70 

88 

100 

150 

476 

IBO 

181 

011 

006 

54B 

259 

TO 

70 

83 

130 

ISO 

495 

185 

189 

000 

017 

580 

381 

69 

70 

85 

104 

155 

505 

193 

193 

031 

005 

600 

399 

70 

70 

8B 

100 

186 

510 

000 

195 

043 

030 

600 

413 

70 

71 

B9 

100 

171 

519 

009 

199 

050 

038 

600 

409 

70 

70 

95 

100 

180 

514 

015 

003 

056 

044 

590 

434 

70 

71 

98 

134 

179 

509 

015 

010 

055 

053 

576 

43*9 

70 

71 

91 

156 

177 

498 

018 

009 

058 

057 

556 

441 

71 

73 

95 

105 

183 

475 

000 

006 

059 

056 

533 

42<2 

70 

70 

% 

140 

179 

459 

013 

011 

048 

064 

504 

401 

73 

71 

91 

151 

173 

446 

006 

013 

058 

069 

483 

418 

70 

70 

9B 

104 

184 

401 

014 

000 

047 

058 

471 

416 

73 

70 

95 

146 

176 

419 

006 

007 

035 

266 

470 

403 

70 

70 

90 

146 

174 

416 

007 

005 

036 

065 

477 

409 

70 

73 

91 

140 

176 

411 

008 

003 

039 

063 

475 

425 

71 

73 

96 

144 

177 

410 

007 

007 

034 

. 068 

479 

448 

70 

72 

89 

155 

173 

414 

005 

010 

033 

271 

480 

459 

71 

73 

95 

139 

180 

404 

010 

003 

040 

064 

477 

465 

70 

73 

99 

134 

1B5 

396 

013 

000 

040 

064 

466 

465 

73 

70 

98 

145 

180 

393 

010 

006 

035 

06B 

455 

469 

70 

70 

95 

155 

178 

396 

006 

008 

231 

070 

437 

467 

71 

70 

% 

143 

181 

373 

009 

000 

02:6 

064 

405 

463 

71 

70 

97 

148 

180 

367 

007 

004 

031 

066 

415 

461 

70 

70 

94 

150 

179 

360 

006 

003 

031 

064 

406 

461 

70 

73 

95 

148 

180 

355 

007 

001 

050 

2(.2 

398 

458 

70 

72 

99 

13D 

184 

348 

009 

197 

034 

058 

2^)0 

455 

70 

70 

97 

153 

180 

:-50 

004 

003 

005 

265 

387 

450 

70 

70 

100 

141 

183 

346 

007 

199 

030 

060 

584 

448 

71 

73 

100 

145 

183 

343 

006 

000 

00 7 

061 

579 

443 

71 

73 

100 

ISO 

180 

541 

003 

001 

004 

063 

570 

440 

70 

75 

97 

15(1 

178 

33B 

001 

000 

000 

064 

564 

441 

70 

73 

100 

147 

IBO 

330 

000 

000 

001 

061 

55 7 

437 

70 

73 

100 

150 

180 

:«6 

000 

000 

000 

061 

350 

433 

70 

73 

97 

156 

177 

3«3 

19B 

000 

01B 

060 

344 

431 

72 

75 

101 

144 

180 

317 

001 

1% 

000 

056 

340 

408 

70 

73 

100 

145 

IBl 

31B 

001 

195 

000 

056 

526 

4:<i 

70 

73 

101 

Hft 

161 

:;09 

001 

197 

000 

060 

325 

4S4 

/ : 

7;: 

100 

157 

tno 

344 

000 

001 

000 

i!69 

2:25 

4 0? 

7.: 

72: 


MRL.eXOW 


i A(;t I? 


MMf CUBE fENfCMAYlIRCS tXf Or.lWf 


Hid SEC 

CIISI 

CIIS2 

CHS3 

i;iiS4 

CUSS 

CIIS6 

CHS 7 

CHSB 

CMS9 

CIIGO 

0161 

CIIAHIN R 

It* :;0 

lot 

153 

iir5 

361 

205 

20? 

?2G 

274 

347 

492 

73 

72 

12 4S 

lOS 

ISl 

106 

379 

208 

BOS 

22B 

202 

:-S8 

513 

73 

n 

13 0 

102 

162 

1116 

3B7 

209 

210 

2::l 

2B6 

36B 

513 

72 

73 

13 IS 

106 

151 

1!)2 

390 

215 

209 

257 

206 

377 

SOU 

73 

73 

13 30 

lOB 

1S6 

194 

2:95 

216 

213 

2::9 

290 

300 

498 

72 

72 

13 4S 

lOS 

16S 

192 

2:97 

215 

215 

23:9 

292 

383 

400 

71 

75 

H 0 

lOS 

167 

19? 

:-93 

215 

217 

237 

295 

301 

475 

72 

73 

14 IS 

107 

159 

194 

30S 

216 

215 

?:s 

291 

377 

462 

73 

75 

H 30 

109 

16S 

194 

300 

214 

217 

2:<6 

293 

371 

44S 

73 

73 

14 4S 

lOB 

160 

19S 

373 

216 

214 

238 

2B9 

366 

430 

73 

73 

IS 0 

lit 

ISB 

195 

366 

215 

214 

236 

209 

360 

416 

71 

73. 

IS Ifj 

111 

ISB 

1% 

360 

2 IS 

213 

236 

2B7 

3S4 

403 

75 

75 

IS 50 

lOB 

171 

192 

2CS8 

212 

2IS 

232 

289 

349 

391 

73 

73 

IS 4S 

109 

160 

190 

2-S4 

210 

214 

231 

290 

344 

380 

72 

73 

16 0 

lOB 

164 

191 

346 

211 

212 

232 

2B6 

33B 

369 

73 

74 

16 IS 

113 

1S3 

193 

336 

211 

209 

22€ 

2B3 

332 

3S6 

73 

75 

16 50 

112 

161 

191 

331 

206 

209 

227 

203 

325 

345 

75 

73 

16 4S 

109 

163 

1B9 

:«3 

206 

207 

227 

279 

31B 

32« 

75 

73 

17 0 

112 

ISS 

100 

314 

206 

204 

226 

277 

311 

c€5 

74 

73 

17 IS 

112 

163 

1B6 

311 

202 

205 

220 

27B 

305 

319 

72 

73 

17 30 

111 

166 

1B4 

306 

199 

205 

217 

277 

299 

312 

71 

73 

17 4S 

112 

154 

1B7 

298 

201 

200 

220 

271 

295 

307 

72 

73 

IB 0 

112 

ISB 

IBS 

299 

199 

201 

216 

273 

292 

309 

72 

72 

IB IS 

110 

16S 

102 

300 

196 

202 

214 

274 

290 

313 

71 

73 

IB 30 

109 

160 

102 

297 

197 

200 

216 

271 

2B9 

315 

72 

73 

IB 4S 

112 

1S4 

1B4 

293 

19B 

19B 

216 

269 

268 

313 

73 

73 

19 0 

112 

154 

1B4 

293 

197 

19B 

215 

269 

2B6 

311 

73 

73 

19 IS 

111 

1S9 

162 

292 

196 

19B 

213 

270 

284 

310 

72 

73 

19 50 

109 

16S 

180 

291 

194 

199 

211 

271 

2B2 

311 

73 

74 

19 4S 

112 

160 

100 

2B9 

194 

198 

210 

2/0 

2B1 

311 

75 

73 

20 0 

109 

164 

179 

2B9 

192 

19B 

209 

269 

280 

311 

74 

73 

20 IS 

107 

16S 

176 

2BB 

190 

199 

208 

269 

279 

314 

73 

73 

20 30 

106 

159 

1/6 

2B7 

191 

198 

209 

267 

279 

315 

74 

75 

20 4S 

114 

ISS 

179 

BBS 

192 

197 

208 

268 

279 

314 

74 

73 

21 0 

107 

166 

ITS 

2B6 

1B9 

19B 

206 

t6B 

277 

315 

74 

73 

21 IS 

106 

162 

ITS 

2B4 

1B9 

197 

206 

260 

276 

315 

73 

/4 

21 30 

lOB 

ISO 

1/B 

2B1 

192 

195 

211 

263 

277 

316 

73 

75 

21 4S 

110 

16B 

ITS 

2BB 

IBB 

199 

203 

270 

278 

316 

73 

73 

22 0 

109 

170 

174 

291 

1B7 

201 

202 

272 

279 

318 

72 

73 

22 IS 

lOB 

IS4 

178 

2BB 

192 

197 

210 

26S 

280 

319 

73 

73 

22 30 

114 

141 

103 

BBS 

197 

194 

2 IS 

261 

201 

316 

72 

74 

22 4S 

110 

173 

ITS 

295 

189 

202 

203 

2 72 

2B1 

314 

73 

73 

23 0 

106 

164 

174 

290 

189 

200 

206 

269 

279 

313 

72 

71 

23 15 

113 

140 

102 

2B1 

1% 

195 

214 

260 

279 

30(1 

72 

73 

23 30 

117 

141 

IBS 

277 

197 

191 

213 

2S8 

277 

304 

72 

73 

23 4S 

117 

ISl 

IIU* 

2/0 

194 

193 

209 

261 

27S 

301 

74 

72 

24 0 

111 

163 

170 

PBO 

1B9 

19S 

203 

266 

2/3 

299 

72 

72 

24 IS 

10/ 

1/2 

1/2 

20? 

IBS 

197 

199 

269 

270 

299 

71 

/2 

24 30 

109 

ISO 

176 

2/4 

190 

192 

207 

261 

269 

29S 

72 

73 


NOLB J <)W 


^ w ■ nj ^ nj nj cw r*j cu rj cu ru cu evi ru cu fu fu fo ^ ^ £2 ^ IT ^ ^ ^ ^ C 

r £ I 

~ S ' 

: : £s = ias5i£tfs5saaisic?s;a‘;2a = ccsc5sff5ef2sssf2afiisassi = = 5s;ft:se 


(T. ^&ri“2;tf3ifl^V?^ir^4elicu — — oo«5o^a^(T^a^aBCDa5oDcor»'^r»^^?^^»^k£k£wOOOLriLr. i/iun.'-u'i 

rjcucucucvjcucucunjcucwcucuexjcuateucucueu— 

wDO«^^i5LnL.''J^^^^^wi■T^pJcucucu•^*••^oooooo^c^l3^®ff>®®®®®®^^^^'^^‘«c®®®®®® 

cucjcusueucuftjfucucucucueucueueueuojeuajcuftjeuoj*^— 

p-tpoa^oj «.*•■) o^v^^o^ff>uiov^— Le^p-®rn^wo-*woffiuiP*fu®®a'®®JicviLnaj^oc.y 55 r^^ — ^ 
MrunjcucueucucucurucvicucviCueucucucueunjcucvicuaicucucunjcurueurucuRjcueucucucucticurucucunjnjrucu 


^ 1 £ 


?ssssssssssssssgffiasa£i 5 |cess 3 sa$ss 3 a 33 sa 2 saffisffiffiaa? 
sa?£ 8 £®as 2 aa|sttf 55 ^cssss 2 sssasss 3 ss 52 a 5 aai 5 £££ss 
gig|sag 25 aS«tf~£= 25 SSSSSSSSS 35 S 3 S 55 affi 5 a 2 SSS 5 S? 5 S^ 
Si£S 3 Sg?S?aSasS 2 ;: = 22 :§g!SSSSSSS 2 gS 2 aaSCSas:C;:Sg 3 aGa 

eucucueurucutuajcufuetieufucueueucucufucueucucucucu"^”^^«^*^*^"**"*^*’*^*^*^“****^*^*^*^*^“**^*^ 

rJ: 5 -r^}i.;^«^r^fNi.r-^«tDtD®®®®®vp'^tn®uitntntnunuitntntntotntntn»’^^^^^^^^^^^^^ 

iSHSSzSaSSaSzSSzHSraSSzzSSz^rlSSaaSSSsSSaSiSaaaaa 

Zs 2 £g 2 ££ 22 :SSra 2 Sa 2 g=oo 8 ggggg§| 5 oSogS 2 SS 2222 l 22 ^ 

tnoj^oi/iotnoLnotnoLnotnotnotnoiPoinotnoaiotnotootnotno^oujo^o^oirooo 

^ ^ jVj ^ mmt I*.-; ^ mm C'l ^ ^ C’i ^ I *i <T — » I'J ^ ^ I J ^ k ^ «" VJ ^ I J I'J ^ •.'i 

CU CU fU CU ® CVJ fU CU CU ® CU ru CU CVJ ® CU CU CU OJ OJ ® I’O (TTi vTi lO PO lO lO iTl l*i '. i I J I'i vO I J V J I J fO I J I'J I < I J V i I J >.'i k J I ^ 


Ui tmi 

SD 


Urn ^ 


<z — — 


MBUrjJ <)W 


FACE 1 
TIME 

HIN SEE 





U B E 1 

CII55 

1 E M F E 
CMSTi 

H A r iJ R 
CHS 7 

f c 




r 0 051/1 
CIIAHIIM 

1:H51 

CH52 

r.H53 

L 

CII54 

t n 

niriB 

CHS9 

UI60 

11161 

0 IS 

61 

53 

61 

56 

59 

55 

GO 

57 

60 

61 

50 

f.9 

0 30 

61 

56 

61 

60 

60 

56 

61 

56 

61 

64 

56 

59 

0 ^S 

62 

56 

56 

66 

57 

62 

59 

60 

65 

66 

59 

59 

1 0 

63 

59 

65 

100 

66 

67 

67 

60 

93 

76 

59 

59 

1 15 

64 

69 

79 

169 

69 

60 

92 

85 

179 

92 

59 

59 

1 ::0 

65 

75 

96 

245 

no 

106 

117 

106 

271 

111 

59 

60 

J 45 

6B 

76 

112 

311 

129 

124 

140 

128 

3S4 

134 

60 

60 

8 0 

69 

63 

116 

352 

137 

137 

ISO 

143 

397 

155 

59 

60 

2 15 

70 

69 

120 

371 

142 

145 

156 

154 

416 

179 

59 

60 

2 30 

73 

86 

126 

375 

147 

149 

161 

164 

410 

205 

59 

60 

2 45 

73 

94 

127 

378 

150 

151 

166 

166 

416 

229 

59 

60 

3 0 

75 

96 

126 

301 

151 

154 

169 

176 

418 

251 

59 

60 

3 15 

77 

97 

134 

306 

156 

156 

174 

102 

425 

275 

59 

60 

3 30 

76 

102 

136 

394 

160 

157 

161 

167 

433 

295 

59 

61 

3 45 

77 

106 

138 

401 

163 

161 

185 

193 

440 

311 

59 

62 

4 0 

70 

ilO 

i::9 

409 

166 

164 

106 

201 

450 

326 

59 

62 

4 15 

79 

111 

143 

415 

170 

169 

191 

206 

463 

540 

59 

62 

4 30 

B1 

112 

146 

419 

174 

172 

195 

215 

470 

349 

60 

62 

4 45 

01 

116 

146 

424 

176 

175 

199 

219 

4 74 

361 

60 

63 

5 0 

B2 

119 

150 

42 7 

160 

170 

202 

225 

460 

371 

60 

63 

5 15 

62 

119 

152 

422 

182 

179 

206 

227 

472 

373 

59 

63 

5 30 

61 

122 

153 

412 

161 

170 

206 

220 

456 

368 

59 

64 

5 46 

B3 

121 

153 

398 

161 

176 

202 

230 

440 

261 

59 

64 

6 1 

B1 

122 

153 

307 

179 

ITS 

201 

229 

424 

555 

59 

65 

6 16 

62 

123 

152 

375 

170 

174 

199 

229 

409 

347 

59 

64 

6 31 

62 

124 

151 

366 

176 

ITS 

19S 

230 

395 

342 

59 

64 

6 46 

62 

121 

152 

3S6 

176 

171 

195 

226 

384 

330 

60 

65 

7 1 

62 

123 

151 

348 

174 

171 

193 

220 

374 

32:4 

59 

65 

7 16 

63 

123 

150 

343 

173 

172 

190 

229 

372 

333 

59 

64 

7 31 

63 

122 

152 

339 

174 

171 

191 

226 

375 

339 

60 

65 

7 46 

84 

121 

153 

336 

ITS 

170 

191 

220 

300 

346 

60 

65 

B 1 

82 

124 

153 

337 

174 

169 

193 

227 

391 

352 

60 

65 

8 16 

62 

12 7 

152 

341 

172 

171 

190 

230 

405 

361 

60 

65 

0 31 

64 

125 

153 

342 

175 

172 

191 

251 

419 

369 

60 

65 

B 46 

63 

127 

154 

339 

ITS 

171 

192 

230 

413 

370 

59 

65 

9 1 

64 

127 

153 

32:6 

173 

172 

190 

22C 

41? 

268 

59 

65 

9 16 

65 

124 

155 

334 

175 

172 

192 

232 

414 

371 

59 

66 

9 31 

05 

125 

157 

337 

176 

171 

1% 

232 

437 

379 

59 

66 

9 46 

86 

126 

156 

344 

176 

174 

194 

234 

455 

309 

59 

65 

10 1 

67 

125 

159 

342 

170 

174 

1% 

23S 

453 

298 

59 

(.5 

10 16 

86 

129 

156 

356 

177 

174 

1% 

23S 

42:6 

401 

59 

66 

10 31 

65 

133 

155 

333 

175 

174 

194 

234 

419 

299 

60 

66 

10 46 

07 

126 

159 

323 

177 

172 

194 

233 

405 

400 

59 

66 

11 1 

66 

130 

158 

317 

175 

172 

192 

231 

290 

397 

59 

66 

11 16 

66 

i:« 

154 

311 

172 

173 

166 

222 

377 

291 

60 

66 

1) 31 

67 

129 

156 

303 

172 

170 

106 

230 

367 

304 

60 

66 

11 47 

67 

126 

156 

297 

171 

170 

186 

229 

2S7 

300 

60 

67 

12 2 

67 

126 

. 156 

291 

171 

167 

186 

226 

349 

375 

60 

67 

12 17 

B6 

131 

154 

267 

169 

167 

105 

2i‘5 

341 

371 

60 

67 


NBI_3±OW 


( a(;e 2 


IlhE 
HIN SEC 

nisi 

ni52 

CH53 

c 

CH54 

U B E 
CII55 

12 

87 

131 

153 

284 

167 

12 ^7 

67 

150 

153 

260 

168 

13 2 

66 

133 

151 

278 

166 

13 17 

68 

151 

1S2 

274 

165 

13 

1)9 

126 

155 

269 

166 

13 47 

67 

153 

151 

268 

163 

14 2 

86 

127 

152 

262 

164 

14 17 

69 

122 

J54 

255 

165 

14 32 

67 

120 

151 

253 

163 

14 47 

69 

124 

151 

250 

161 

15 2 

80 

126 

152 

247 

162 

15 17 

66 

122 

140 

248 

160 

15 32 

86 

150 

146 

248 

159 

15 47 

69 

127 

149 

248 

159 

16 2 

86 

126 

150 

248 

160 

16 17 

67 

129 

149 

250 

159 

16 22 

87 

130 

147 

250 

159 

16 47 

66 

125 

149 

250 

160 

17 2 

06 

129 

148 

254 

159 

17 17 

67 

152 

146 

258 

156 

17 32 

90 

123 

149 

258 

150 

17 47 

67 

152 

146 

262 

157 

18 2 

69 

128 

147 

265 

158 

IB 17 

90 

123 

151 

264 

160 

16 22 

08 

129 

150 

267 

161 

18 47 

92 

121 

152 

269 

161 

cu 

0^ 

91 

125 

152 

273 

163 

19 17 

67 

137 

149 

262 

161 

19 32 

90 

153 

149 

268 

160 

19 47 

9i» 

12 7 

151 

292 

162 

20 5 

93 

124 

155 

295 

166 

20 IB 

91 

129 

155 

300 

168 

20 53 

89 

138 

151 

308 

165 

20 46 

90 

130 

157 

311 

172 

21 3 

68 

159 

154 

317 

170 

21 16 

90 

137 

154 

322 

170 

21 53 

95 

127 

158 

323 

172 

21 46 

69 

140 

154 

326 

171 

22 3 

92 

133 

157 

322 

171 

22 16 

94 

124 

161 

316 

175 

22 33 

92 

J::2 

160 

316 

175 

22 46 

95 

126 

161 

312 

174 

23 3 

95 

150 

161 

309 

175 

23 16 

90 

140 

156 

309 

172 

23 33 

93 

134 

156 

305 

170 

23 46 

94 

128 

156 

300 

170 

ru 

95 

125 

160 

293 

173 

24 18 

91 

i:;:6 

156 

291 

170 

24 53 

91 

155 

154 

287 

166 


R A 1 U R E S — fXI OSlIRE 


11157 

CM56 

CM59 

(1160 

CM61 

niAHBER 

162 

225 

32S 

::69 

60 

67 

183 

222 

330 

370 

60 

67 

161 

221 

325 

375 

60 

67 

179 

222 

319 

379 

60 

6/ 

179 

221 

312 

377 

60 

67 

177 

220 

306 

:<i7 

60 

67 

176 

219 

296 

359 

60 

6/ 

178 

216 

292 

357 

60 

67 

176 

214 

286 

352 

60 

6/ 

172 

215 

262 

■SB 

60 

67 

176 

211 

276 

360 

60 

60 

173 

211 

274 

2Si 

60 

68 

170 

213 

270 

:so 

60 

68 

170 

213 

266 

•567 

60 

67 

171 

212 

265 

361 

60 

67 

172 

211 

263 

2S1 

60 

68 

171 

212 

261 

2S2 

60 

68 

172 

212 

260 

350 

60 

68 

171 

213 

259 

351 

60 

68 

168 

216 

259 

350 

60 

67 

169 

216 

256 

2S5 

60 

68 

170 

217 

259 

357 

60 

66 

168 

222 

260 

:S9 

60 

68 

171 

220 

261 

363 

60 

67 

174 

216 

262 

363 

60 

68 

171 

225 

264 

368 

61 

68 

175 

224 

267 

376 

60 

68 

175 

226 

272 

503 

61 

69 

172 

234 

275 

3BB 

61 

66 

173 

237 

278 

393 

61 

68 

178 

B2S 

282 

397 

60 

68 

162 

2::8 

285 

396 

60 

69 

160 

244 

268 

392 

61 

68 

166 

245 

292 

390 

60 

69 

IBS 

249 

295 

305 

61 

69 

104 

255 

298 

381 

61 

69 

165 

261 

300 

379 

61 

69 

166 

256 

300 

375 

61 

69 

165 

260 

300 

371 

61 

69 

109 

258 

298 

368 

60 

69 

190 

257 

2% 

362 

60 

70 

186 

261 

294 

356 

61 

69 

190 

256 

292 

250 

60 

70 

IBB 

256 

290 

3^1 

61 

70 

163 

260 

206 

333 

60 

69 

102 

260 

263 

3P7 

61 

69 

107 

253 

279 

22 { 

60 

69 

106 

250 

276 

314 

61 

69 

102 

2‘^ 

2 72 

306 

61 

69 


N r E 

CHb6 

168 

16S 

166 

167 

16^1 

166 

16^ 

160 

160 

161 

157 

150 

160 

159 

159 

158 

159 

157 

158 

161 

160 

159 

162 

159 

157 

161 

159 

162 

167 

167 

166 

165 

169 

166 

170 

175 

175 

175 

177 

173 

172 

175 

172 

175 

176 

175 

170 

169 

171 


NBL. 3 XOW 


I 




® ® ® ® ^ ® 1 ^ ^ ^ Xji ^ ^ ^ ^ yp ^ ^ ^p ^ ^ ^ ^ g|^ ® ® iX ® ^ S S ^ iS 

S m^^g>ijrur»fu®-^l/l-^u?OOf*i®^fU®^i^-^O®«^wo®i^mm®p»®Lr>i* 0 c\j-^®DUi^f»'jCV®'^^ 
fl^ 0 D®^r•^®^^U^U^^^”<f'■Jruru••-«•■OOOOO®®O®®®a^CD^^^^•^^^^^-^;Xw 0 ^P®wC®u^•-“! 
c<itvicucur-®cucueucucujucucueucueueucueucufuc\jftjcu— — — * 


®^®uncu®uirf)®®Mor»^«^®uif'^-^o®^vpuio^ — offlf^iri^cnojo^oo®^ 
m>®-nLnLn^^^iTji“jiTiMoj{xievi — •-^-«ooooooo®®®®o^®cia 3 »®®ffl 

cucucucucuAjcucucucucutvjcucucucxjcucuaj®cxjnjcueurucunj-^« 4 ««« 4 -^«^-*«-<«*«-*«*«^ 


^ ® >tC >2 rii fC 


^♦^^^^^iTi^iOi*ji?)i'’jcucvjcucucueucvjcurucu-^«-*-* — — «— <—<-^-i »-^oo — ooo©oooooff>c^c> 2 ^ 
njcwcucucurwcucurjrucueucuajcacucucucucucucucueueucunjnjcueucucucucucunjcunjnjnjcucucucuc\j«*«^*"— * 


®fflr^r»^r>-.f^^f^r«-r-(^v^(^wD®u 5 ®®®®uruiLnLnunLnL 0 LnLnLr!Uiuni/iui^ur^^ 




^ s 




un 
Ui S 


o ® o ® o ® vi ® ® 1/1 un un 1/1 1^ lo 01 wn un iTi ui ui Lfi ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ cTi i*--j iTi tT; .’ri ir- 

®®fu®ui-^Ln^®®^«^i/i®®®®o®ui®’^«^«*cDvp®i/i^o®oaii/i^i/i^iT(®®^p:'^i'»’jruoi^Ln®— < 
^«r«>r«'O®®i/)oi^^^^ronjnjru*^ru^«^>^'^**^ooooooa^o®0i®ai®®®o®®0®®^^'^/^ 
eurueucucucunjCucucucucunjnjcwcucucucvjajcucunjcucueuajnjcunj*^nj«*****>*«^«^««^<^^-«'>^«^««««*>*'-« 

U1 «/1 U1 U1 UO U1 un l/i ^ ^ ^ U1 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ iTi ^ ^ ^ CO ^ ft I 1*0 iTi iw i"< ft CO CO CO CO CO Oj CO 


m®«i*COl/l®®l/)CO^^OCOfU*"©©®CO©®®^®®*^l/ 1 CO®®®^®r»^r»CU®OCUCOr»ff»i/lCO®ff>'^^ 
CO c^j CO cu fti cxj c j ftj cu nj I'Ti CO fu cu CO CO cu cu cu ftj fu oj — ru cu cu — — • ru o ru eu — ' — o • o o •«» © 


u. 


<z — — 


— o^C-^cocooi^rjOfucocooocoocucoocucu 25 V**®^®*'**®®'*^''®®£^®®®®”^^ — 

® ® ® 01 ® ® ® ® ® ® 0®®®®®O1®®®®® 01 0®®®®OS®0‘-0^01®®®®3001 

fflCO*co®co®co®^®^®^®^®^®^®^®^oi^®^®^®^®^®^®^©Lnouioi/iov/iooio 
^ — CO ^ CO ^ CO ^ — < CO ^ CO ^ — CO ^ CO «r — ' CO ^ CO ^ Cm ft U1 CU .0 I/I CU i'< UO 

^•J1/1l/ll/l®Vtf®®f^^^^®®®®®®®®' 
cururucucucucurucucucucvicucucunjevicunjcucui 


NI3I_310W 


2 M ^ O vf ^ ^ ^ ^ ^ ^ ^ kp ^ ^ vP vP O ^ iP vp vP vP vP vP tp vp vP vP ^ tP vP iP ^ O vP *P vP kP iP ip ip «P vP iP O 

trt ^ ^ p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p 


>< 

< 

! 

1 



















































■” 

1 


















































! 

o 

i 

1 

P 

P 

P 

p 

p 

P 

09 

P 

P 

p 

p 


cu 

p 

09 

P 

p 

p 

p 

p 

P 


P 

p 

P 

p 

p 

p 

p 

p 

p 

P 

p 

p 

P 


p 

P 

s 


[V 

W 

P 

P 

P 

3 

o 

P 

P 

i 

1 

u 

1 

1 


















































i 

o 

1 

1 

I 

w 

ro 


o 

ffl 

a 

a 

P 

P 

1*0 


s 

o 

a 

S? 


s 


o 

a 

r>» 

P 

P 


w 


lO 

cu 



o 

o 

© 

a 


a 

r- 

p 

P 

w 




1*0 



cu 

o 

O 

1 

o 

1 

un 

p 

p 








I'J 

lO 


lO 

1*0 

fO 

cu 

a 

cu 

cu 

cu 

cu 

ru 

cu 

cu 

a 

cu 

cu 

cu 

cu 

















1 

( 

1 

p 

t 

1 

























« 

























1 

1 

1 

0^ 

1 

1 

4 

o 

p 

p 

.. 


o 

p 


P 


1*0 


o 

o 

a 

a 

r» 


p 

CO 

CO 

cu 

o 


s? 

a 


W 

p) 



S P, w 


© 

© 

a 

a 



P 

P 




a 


© 

1 

lTI 

1 

p 

p 

p 

p 

p 

p 

wT 

P 

p 

p 

p 

p 

p 










a 

a 

a 

a 

ro 

a 

a 

a 

a 

cu 

cu 

CVJ 

CU- 

CU 

CU 

rj 

cu 


cu 

nj 

CU 

1 

1 

» 

p 

1 

1 

1 


















































f 

s 

1 

1 

1 



$ 

o 



a 

a 



1*0 



a 

r*» 

a 


p 

a 

lO 

CO 


cu 

a 


a 

p«» 


a 

a 

p 


p 




© 

a 

a 

a 

© 

a 

p 

P 



p 

r» 

p 

1 


1 

p 

p 

p 

a 

a 

a 


a 

a 

a 




r«» 



f>» 



p» 

p- 

p 

p 

P 

p 

p 

p 

p 

p 

p 


p 

p 

p 

P 

p 

p 

p 

p 

p 

p 

P 

p 

P 

p 

cn 

p 

1 


















































mJ 


1 


















































oc 


( 


















































s 

ro 

1 

cu 

o 


e 



V? 


ro 

vo 

cn 

o 

p 



a 

a 

r<. 


^» 


cu 



ru 

a 

a 


a 

a 

o 


a 

© 

p 

a 

r«» 

a 

aO 

p 


CO 

p 


a 

a 

C^i 

a 

a 





I'o 

CTt 

C'-i 




iTi 




ru 

cn 

cn 

ru 

cu 

ru 

cu 

cu 

cu 

cu 

cu 

a 

a 

cu 

cu 

ru 















© 

o 


© 

© 


P 

1 




















































1 


















































ae 


i 

1 


















































UJ 

P 

1 

1 

p 

m 

r<- 

VO V? 




o 

_ 


V 

p 



P 

r»» 



p 

p 

a 


a 


o 



© 

a 

© 

a 

p 

a 

P 

P 

a 

r- 

p 


p 

cu 

cu 

p 

p 


■w 

fw 


L" 

1 




iVj 


(Ti 


ri 

cn 

cu 

cu 

cu 

a 

cu 

cu 

rj 

r.j 

cu 

ru 

cu 

ru 

cu 

cu 

cu 

cu 

cu 

** 

cu 


















z: 

P 

» 

1 


















































bU 


1 

1 



















































on 

1 

1 


, 



0^ 

<r 

o 

r* 

a 

a 

r*- 

p 


a 

p 

P 


cu 

a 

cu 

a 

a 

o 

a 

a 

a 

a 


P 

P 



P 

p 


p 

a 

a 



a 


cu 



r*- 





U1 

1 

tXj 

k'*i 


i'*i 

cu 

cu 

I'i 

cu 

ru 

cu 

cu 

cu 

cu 

cu 

ru 

ru 

cu 

ru 

** 

ru 

























© 

** 

© 

UJ 

p 

1 


















































O 


1 


















































2 


1 


















































P 


1 

ft! 

cu 

Ch 


p 

lYi 

o 

2 

a 

p 

r>» 

p 

ro 

a 

o 


a 

a 

o 

in 


on 

cu 

(U 

o 


139 

c 

n 

p- 

Kv c^ 



p» 

© 

a 


mm 


mm 

a 

p 

r- 


r>» 

CO 




lo 

1 

r>» 

p 

p 

p 

p 

p 

p 

p 

P 

p 

p 


p 






«r 





lO 

a 

ro 

a 

i*n 

CO 

a 

a 


ai 

CO 

a 

cu 

ru 

cu 


ru 

cu 

cu 

cu 

1 

I 

1 

u 

1 

1 

1 


















































1 

1 

1 

/Tj 

1 

1 

1 

eo 

P 

r>- 

p 





P 


cu 


CO 

p 



o 

a 

p 

CD 

lO 

p 



P 

p 


a 



c*n 

cu 

r» 



cu 

a 


a 

p 


a 

a 

r>» 



a 



1 


1 

cu 

cu 

cu 

cu 

cu 

cu 

cu 

nj 

cu 

cu 

ru 

cu 

cu 

a 

ru 

cu 

cu 


















”■ 

© 

© 

o 

© 

© 

© 

© 

© 

© 

o 

1 

» 

1 

1 

: 

1 

1 

p 

CXJ 

1 

1 

1 

1 

1 

1 

1 

p 

p 




‘*u 


o 


p 

o 

S 

r«» 

r» 


ru 




CU 

a 

CO 

a 



o 

ru 


a 


a 

a 



s 




CO 

cu 

© 





P 


a 

o 


* n 

1 



o 

— 

— 

c. 

o 


o 

o 


a 

a 

O 

o 

o 

O 

o 


o 

a 

o 

a 

o 

o 

o 

© 

a 

a 

a 

© 

a 

© 

© 

a 

© 

o 

a 

a 

a 

&' 

a 

a 

a 

a 

1 

r 

1 

p 

1 

1 

1 


















































I 

1 

1 

1 

2 

1 

1 

I 

p 

o 

p 

p 

2? 



art 

a 

a 

a 

a 

a 

a 

a 


P 

a 

a 

a 

s 

SO 

a 

i£ 

a 

a 

w 

a 

a 

ro 

a 

■»r 

a 

a 

a 


a 

a 



a 

I'O 

a 

a 

a 


a 

a 

a 

a 

r- 

a 

a 

a 


S 

© 

a 

r- 

© 

a 

CO 

a 

a 

r 

J 

p 

1 

: 

1 



















































p 

tfi 

1 

1 

1 

p 

o 

|>n 

o 

p 

o 

V? 

e 

p 

o 


o 

P 

o 


o 

p 

o 

VO 

I'j 

o 

p 

o 

W? 

© 

p 

o 


o 

p 

© 

y? 

© 

P 

© 

'€‘ 

© 

P 

© 

VO 

© 

p 

© 


© 

P 


p 


p 

P 

1 

cu 

p 

ru 


p 

cu 


p 

a 

p 


cu 

p 

cu 

p 


cu 


p 


a 


p 


cu 

a 

p 


a 

a 

p 


cu 

P 


cu 

lO 

p 


Z 

X 

1 





OB 

a 

o 

CD 

a 


a 


o 

o 

o 

o 





cu 

ru 

cu 

cu 

1*0 

1*0 

i*0 

a 





P 

p 

p 

p 

P 

P 

P 

p 




p«» 

a 

a 

a 

55 

a. 

— 

£ 

1 

1 

(TO 

iTi 

i* i 

C*"j 


iTi 


iTO 



CO 







































NrJL_3J OUl 


if t-P I? '■Sj- 'i P \C- ^ KD kD 'X> 




— ^ ffi ^ or vp ^ i" VJ fo (V ^ O iTi OI GO ftj 3> CD GB ^ ^ GD (Tt ^ ^ sp OD I’O U1 O ^ ^• 1/1 fu (V ^'’•I '•’'i 

-*ooocio©oooooooo©oa^o.a^ff>ciff' 0 ^tro^ff'o^ff'ff»ffiOTff»r'ff'ff'cri^ff»fl^ff^ 


3 npjCU®^^©Cn 0 ^Lni*‘‘J»^'^^«^^O<r^GD«^l^«-*i^»P^OvpCDfvl^i'^CV'*CO^O 0 ^^G 
^ VP hT- ^ un UO l/> LTI ^ ^ ^ :/l tP ^ LP ^ ^ 'T ^ i*^j ^ ^ I**'; ^ ^ I'w ^ ^ C’i ^ ^ 1*0 k'. I'O 1*0 CO ^ CJ i'; ^ 


o — • -• o © 


•< © o o ^ CD o cv i/^ ^ CO CD 1/1 o vp >“ tt CO ru ^ ^ ^ ^ ^ cu ru *•* — • 

^oooaio— <oo©Off^ooffio©ffio'»offiffiooooc^c^oos‘. 


.. ^ 


o*-oo«^ — «--*ooo-«-^o«<oo©oo©oooo®®oo®oo®o'<®®a'io 3 ^©o 


cxi^®>*— •vTi — or-«»poor^^kP^-ffii/ifOor*-cy®«i/i^®^fucPLPcu® — fuyn — ®— <10 
-«c*oooooooooooo®oo®ooo®o®®oo®®oo^®o®ooa*i®®a^® 


orwofo®-^^^^^®— «®euo-^©®^CPi/itP— *^®»P^^fu^^®co®r 4 ^®— 
njcunj®fueucufu—»-<-^evj — — — -<oo — -^0-^000000 — o-i© 


(Hij— <r^nj®r«»vojl— •®Ov/lL/i^^^^®^^r“COvp-^o— •p’i^®uiOCOOffiO®f^vPcu 

cno©a«o®®ooo®®o®©©®oa'®®®®®oo®®o®a^o®o®®mffi®ff> 


u. 


pu CO u"i fu CO iP ® CO iP eu co wP cu co iP tvi co iP ® ^ iP eu ••" tP cu vo tn eu co «P 


« — — 


Mrjl_ tBW 


r AUE 1 


lIHE 


— 

MIN SEC 

CHSl 

CHS? 

— 

— 

— 

0 15 

64 

85 

0 45 

66 

71 

1 0 

66 

74 

1 15 

/O 

63 

1 ::o 

74 

71 

1 4!> 

70 

93 

P 0 

71 

78 

P 15 

RO 

77 

e 30 

75 

100 

P 45 

BP 

85 

3 0 

OP 

100 

3 15 

86 

107 

3 30 

86 

UP 

3 45 

85 

IPS 

4 0 

BP 

13P 

4 15 

84 

1P9 

4 30 

88 

1P6 

4 45 

87 

136 

5 0 

05 

140 

5 15 

BB 

i:« 

5 30 

95 

ipp 

5 45 

87 

149 

6 0 

87 

146 

6 15 

93 

IPB 

G 30 

97 

IPS 

6 45 

88 

155 

7 0 

90 

HP 

7 15 

97 

1P3 

7 30 

94 

147 

7 45 

96 

143 

8 0 

93 

153 

B 15 

91 

147 

a 30 

95 

133 

8 45 

94 

156 

9 0 

91 

159 

9 15 

9P 

143 

9 30 

95 

138 

9 45 

93 

161 

10 0 

9P 

148 

10 15 

95 

140 

10 30 

101 

IPB 

10 45 

94 

164 

11 0 

93 

155 

11 15 

% 

145 

11 30 

99 

137 

11 45 

99 

140 

IP 0 

lOP 

137 

IP IS 

lOP 

145 

IP 45 

100 

146 


CII53 

CUBE 

rM54 CII55 

f*P 

79 

66 

67 

83 

71 

69 

104 

76 

85 

157 

95 

104 

P34 

118 

105 

301 

1P9 

IPl 

3P8 

143 

135 

255 

15P 

1P7 

389 

151 

146 

404 

167 

146 

4PB 

174 

155 

451 

160 

159 

469 

187 

160 

483 

190 

159 

49P 

194 

164 

493 

P04 

171 

491 

Pit 

174 

493 

P08 

17P 

491 

PIO 

ITS 

481 

P17 

188 

466 

PPP 

174 

464 

PIP 

174 

450 

P13 

184 

431 

P18 

189 

4P0 

P18 

173 

4P1 

POB 

177 

408 

Pll 

187 

3-94 

P15 

180 

395 

POT 

IBO 

388 

POT 

176 

385 

P04 

176 

378 

P05 

IBP 

259 

POB 

175 

373 

POl 

173 

259 

198 

176 

2:60 

POl 

179 

354 

P03 

173 

258 

197 

ITS 

353 

199 

180 

349 

POP 

1B6 

343 

P06 

175 

251 

1% 

175 

347 

197 

179 

311 

POO 

IBP 

337 

POl 

IB? 

334 

POl 

184 

330 

POP 

IBP 

530 

POO 

180 

2«4 

190 


ItMF ERA fURES 


CH56 

CMS 7 

LM58 

80 

69 

78 

70 

74 

76 

8P 

79 

80 

87 

101 

89 

106 

130 

109 

138 

140 

135 

140 

157 

143 

144 

171 

153 

166 

169 

ITS 

160 

191 

177 

17P 

199 

189 

177 

P06 

P03 

IBS 

P13 

P14 

197 

P14 

P30 

POB 

PPO 

P40 

PIO 

830 

P44 

PIO 

P25 

P47 

PIT 

P2;3 

86P 

PPP 

854 

P67 

PPO 

P43 

P66 

PIO 

P49 

P64 

PP5 

P34 

P77 

PPl 

P25 

P75 

P09 

P41 

P68 

P06 

P39 

P67 

P17 

PP6 

P77 

PIO 

P30 

P7P 

POl 

P34 

P65 

P09 

PPP 

874 

POT 

PPP 

P73 

P09 

PIB 

P75 

P05 

PPl 

P70 

199 

PP6 

P64 

POT 

PH 

P74 

POB 

PIP 

875 

POP 

Pie 

P68 

199 

PPO 

P64 

P06 

PIO 

P73 

POP 

PIS 

P6B 

190 

P19 

P64 

194 

PP5 

PGO 

805 

PIO 

P7P 

P03 

P13 

P70 

199 

PIT 

P65 

196 

P19 

P63 

196 

?18 

P63 

194 

PI9 

P6I 

195 

P15 

P63 

195 

P15 

P64 


CH59 

CM60 

73 

71 

76 

77 

95 

8P 

169 

93 

PB3 

108 

255 

153 

250 

156 

4P5 

IBS 

45P 

P3P 

479 

897 

501 

5B3 

5P5 

451 

53*9 

SOS 

556 

547 

571 

571 

591 

5BP 

600 

579 

595 

573 

595 

577 

590 

574 

574 

554 

550 

541 

534 

550 

5?0 

516 

506 

509 

49P 

506 

480 

501 

4 70 

49P 

460 

491 

45P 

498 

444 

4% 

430 

496 

43P 

501 

4P6 

491 

418 

4BS 

411 

461 

406 

480 

405 

493 

401 

513 

404 

530 

405 

548 

401 

553 

396 

541 

2.-93 

530 

3B8 

516 

3B1 

505 

376 

503 

57P 

500 

259 

4 7P 


CM61 

fxtvsm 

UIAMIIER 

70 

> 77 

70 

7B 

71 

77 

71 

77 

71 

77 

70 

77 

70 

77 

71 

77 

70 

77 

71 

77 

70 

77 

71 

77 

71 

77 

71 

77 

70 

78 

70 

79 

71 

79 

71 

78 

71 

79 

71 

BO 

7P 

79 

71 

BO 

70 

80 

71 

BO 

73 

80 

71 

80 

71 

81 

7P 

80 

7P 

80 

7P 

80 

7P 

81 

71 

BP 

7P 

81 

7P 

B1 

7P 

BP 

71 

BP 

78 

BP 

75 

8? 

7P 

83 

78 

85 

78 

8? 

71 

BP 

71 

«3 

71 

83 

71 

B3 

71 

83 

78 

83 

7P 

CP 

71 

B3 


NIJLXSW 


<r 

X z 




njfunjcunjcunjw — — — ^fuc%jcyfucviWfucuMcuC 5 rocy — 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ r^ ^ r*» 

vD»jff>i'0-»®cvievcy^®-<i/'CD-<o»^ff>pj25kTi-^ODfui/^oi/icDwvDvDOv^^^2jcr^r;®Ji)i^ir°2'^T“^fy^l 

^ ^ ^ ^ fo CO 1 ^ to CO M iTi fo CTi CO CTi CO eu eu cu cvi eu cu cu eu cu eu cu eu cu cu oi cu cu 
unfflfULn®^^cuf^w^«’o®^o^ff»ip-*®coff»un — ®ro®»^roff»fuoi^co — 

u^^^?-,pjCU-^-<OOff>fftCDCDCDr*^X)®®l/ 1 in^^^COCOfUCUCU — — oooo^®®®®®®®®^^^'^"^ 

1 0 CO CO CO " tw CO CO CO CO cu fu cu cu cu cu cu cu aj eu cu eu eu evi cu eu cu cu cu cu cu oj eu cvj cu 

iTiCO^®®®— *— »co®uP^®ui®^cocofu-^^cu^-^i/iov^OP»^ui®aD»pofu^®or^o^roo^^®y 3 i *:2 

®o®jiLniJi®LnLnLOinLn^^^^^^^^co^^covo^c'jcofucufu-*-^cu-^-^*^-^-"0»*«N—«ooo®oc^ 

cueunjcucucucueucucucucucucucucucucucucucucucucucucucucucucucueurucucucunjnjrwcunjcueunjcuaj-^cu*-' 

fuo^ocaLc;jyi^eu^ui^®®uifuuieu«^®oco®®fvvrJ®oooco®ui®^c*’i®— •p^ttrv'iflino'^cuffl^o 
eucucueucueu*-cucu — — 


C. s 


^^i/io-"-<coLo^o^®®^«Nnjcooo^®ovn®o-^co^^"^o^®^cofu®®®— ^co^^tn^ooLOjitno^oi 


®ff^®crS®CDtf?®®®®®®®?»aD^r-r^r^^v^^p»vovDv£i^vD®a)voun®®JiuiLntnui.r^^Ln 2 ^^^^ 

nj»«S^SoO^O^®®®®^^i^v^v^unU 1 ldlJl'^^^I^J*rOiOCOeuCU«^*^OOOO^O^O^ff>OD®— 

iocococococucucucu®a»cuevicucufucucucucucueueu®cueu®cucueucufuevicu — 


1*0 

i£! 


oaDLPo^i/iott^®®^ocuovD®p»®^®-<®ui-^^co®®®cu®®®^un"^®^“*®<'^®®>^®>^®^ 


k^O^ — ^ffir»J1®uncuOr>.i^-*vP;/l-^OO^O^^r0^v0 5J®^^oai®r^OCDi^CO — — — ^COfl^vppt^ — 

«rjiLr^^^i/ii 0 ^uiuSurcoio^^?'i^^^coLnLncvi^Ln^cocucuc^jeucu^— 

-.otr* — — — *^cocufl^r-v^o^«*cvj®o — — — — 

©O®OOO<T>OO®ff^®fl^OOff>OOOC^OOff^OO 0 S 0 ^ 0 ^C'. fflO^C^OOTflOOfl^C^OOfl^ff*. 


« >“ — 


^ ^-<-j ^ «■ 00 ^ ^ 00 ^ CO ^ -* CO ^ CO ^ CO 'W — ^ ^ CO ^ — « C‘J ^ -• CO ^ ^ ^ CO 

CO CO CO T» ^ ^ ^ I/I Ifl Ufl UH ® ® ® ® ^ ^ ^ ^ ® ® ® ® ® ® ® ® ® ® ® ® ® tVl CVJ CO CO CO CO ^ ^ ^ UO ^ kTI 

L;L 4 U:JZ^Z.ZM^tl<^^^^^« 4 -N-«<-«* 4 <-^^<-«<- 4 <-«-^-^njairucucucucijcur«cucucucucurucucucucueucu 


NOI JBUI 


r Ai;t 5 


I (HI CUBE I r M E I 


uiN r.(c 

ni6 1 

CIISR 

CM53 

CH54 

CUSS 

HISS 

CS ^6 

9R 

1R7 

130 

171 

145 

ISl 

1 

‘>S 

HR 

HR 

164 

149 

149 

Re 16 

9R 

1R4 

137 

167 

144 

ISO 

R6 31 

94 

1R4 

137 

166 

144 

149 

R6 46 

9R 

1R5 

I3S 

166 

HR 

ISO 

R7 I 

93 

IRO 

126 

163 

143 

148 

Vt 16 

9fi 

HR 

126 

1S9 

145 

14S 

R7 31 

95 

110 

139 

1S7 

145 

HS 

R7 46 

89 

131 

1R9 

164 

136 

149 

R8 1 

95 

113 

13'6 

156 

HR 

HS 

R8 16 

93 

113 

126 

ISS 

141 

144 

RO 31 

9R 

114 

133 

15S 

140 

144 

RB 46 

91 

1R6 

1R9 

158 

136 

146 

R9 1 

95 

116 

133 

153 

139 

HR 

R9 16 

90 

104 

137 

149 

HR 

138 

R9 31 

96 

103 

137 

148 

143 

137 

R9 46 

95 

114 

133 

149 

133 

139 

30 1 

95 

US 

12« 

149 

138 

. 136 

30 16 

95 

114 

13R 

149 

12^8 

138 

30 31 

93 

119 

1R9 

149 

136 

12^9 

30 46 

90 

IRS 

1R4 

ISl 

131 

141 

31 1 

91 

107 

IRB 

146 

126 

137 

31 16 

89 

113 

IRS 

148 

128 

138 

31 31 

87 

1R6 

IRO 

ISO 

1R7 

HR 

31 46 

9R 

99 

IRB 

HR 

126 

154 

1 

88 

UR 

1R4 

I4S 

130 

137 

22 16 

86 

IRO 

119 

148 

IR7 

129 

22 31 

06 

117 

119 

147 

1R6 

138 

3R 46 

93 

lOR 

1R6 

140 

I2« 

12-:3 

33 1 

85 

119 

lie 

146 

1R4 

137 

33 16 

93 

% 

1R7 

137 

122 

130 

33 51 

90 

101 

1R4 

138 

131 

130 

53 46 

9R 

109 

1R3 

140 

IRB 

12€ 

34 1 

9R 

109 

1R3 

12.-9 

IRB 

131 

34 16 

93 

94 

1R7 

133 

13R 

1R6 

34 31 

93 

106 

1R4 

12-;6 

1P9 

1R9 

54 46 

88 

IRO 

117 

141 

1R3 

12«3 

26 1 

05 

IRO 

114 

141 

IRO 

133 

26 16 

86 

IRl 

UR 

HR 

119 

154 

26 31 

86 

104 

116 

126 

IR5 

130 

26 46 

f6 

106 

US 

126 

IRR 

130 

26 1 

09 

93 

IRO 

131 

1R6 

IRS 

36 16 

90 

108 

117 

126 

IRR 

IRB 

26 46 

9R 

91 

IRO 

JP9 

IRS 

1R4 

2 / 1 

90 

OR 

IRl 

1R7 

IR6 

IRP 

3? 10 

84 

114 

111 

126 

117 

IRB 

3/ \ 

84 

iin 

109 

137 

114 

130 


CHS4 


Clieo 


R A Tu R C 

ciirw 


s -* 

CHSB 


( f\ ur.iini 
riK.l niAMBTR 


ISl 

ROO 

168 

156 

193 

168 

150 

190 

166 

ISO 

1% 

IGS 

148 

1% 

163 

149 

193 

16R 

I'll 

IBR 

161 

ISl 

187 

160 

HR 

1% 

158 

149 

186 

ISO 

147 

186 

1S5 

146 

1B7 

154 

141 

189 

1S4 

145 

184 

1S3 

149 

170 

I5R 

150 

176 

ISO 

145 

179 

150 

143 

179 

150 

HR 

179 

149 

126 

181 

148 

134 

104 

147 

141 

176 

145 

137 

179 

144 

130 

183 

144 

141 

171 

143 

136 

176 

HR 

150 

179 

HI 

130 

170 

140 

126 

no 

141 

IRB 

177 

138 

12»8 

167 

J39 

126 

167 

137 

131 

170 

137 

130 

170 

157 

137 

16R 

126 

125R 

166 

126 

1R4 

173 

134 

IRR 

173 

133 

IRO 

173 

122 

1R7 

166 

1.2 

IRC. 

166 

131 

131 

160 

131 

IR4 

165 

130 

JR8 

158 

120 

131 

I'lG 

IRB 

IRO 

165 

IR7 

116 

167 

1R7 


160 

71 

8? 

157 

7R 

KR 

155 

7R 

UR 

151 

72-: 

BR 

15R 

12 

Ot* 

150 

12 

BR 

149 

12 

BR 

149 

7R 

BR 

148 

IP 

BR 

145 

73 

81 

145 

12 

PR 

144 

12 

8R 

141 

12 

81 

139 

73 

B1 

J2ce 

73' 

01 

137 

74 

81 

126 

74 

81 

134 

74 

60 

133 

75 

81 

i?2 

74 

01 

133 

73 

81 

12:4 

12 

BR 

133 

12 

BR 

131 

12 

81 

12:0 

12 

01 

12^0 

12 

BR 

130 

71 

BR 

IR9 

71 

BR 

1R4 

73 

81 

1R8 

71 

BR 

JR4 

7R 

81 

IRS 

12 

BR 

IRR 

75 

B1 

IRl 

72: 

80 

IRR 

12 

81 

119 

73 

BO 

IRl 

7R 

81 

IRR 

12 

81 

IRl 

73 

81 

IRl 

12 

BR 

lei 

71 

BR 

lie 

71 

81 

IIG 

12 

RO 

115 

i:^ 

80 

116 

12 

01 

tin 

12 

81 

116 

1? 

ni 


1 Report No. 2. Government Accession No. 

NASA CR-166390 

3. Recipient's Catalog No. 

4. Title and Subtitle 

ASSESSMENT OF BURNING CHARACTERISTICS OF AIRCRAFT 
INTERIOR MATERIALS 

5. Report Date 

April 1981 

6. Performing Organization Code 

7. Author(s) 

A. F. Grand 
A. J. Valys 

8. Performing Organization Report No. 

01-5584 

10. Work Unit No. 

9. Performing Organization Name and Address 

Southwest Research Institute 

6220 Culebra Road 

San Antonio, Texas 78284 

11. Contract or Grant No. 

NAS2-10148 

13. Type of Report and Period Ciovered 
Contractor Report 

12. Sponsoring Agency Name and Address 

National Aeronautics and Space Administration 

Ames Research Center 

Moffett Field. California 94035 

14. Sponsoring Agency Code 

15. Supplementary Notes 

Point of Contact: Larry L. Fewell/N-223-6/Moffett Field, Calif. 

FTS No. 448-5986, Commercial No. (415) 965-5986 


16. Abstract . • j • 

This Study compares the performance of a series of seat cushion design 
constructions based on their heat and smoke release characteristics. Tests 
were conducted in a room size calorimeter instrumented for measuring weight 
loss, rate of heat release, smoke and volatile decomposition products and the 
cumulative energy release. 

Baseline data were obtained from burn tests conducted on commercial airline 
salvage seats as a comparison with more advanced seat designs. 

A toxicological assessment of smoke and fire gases involved the exposure of 
test animals and their biological responses ascertained. Relative toxicologi- 
cal hazards of the combustion gases are discussed based on the animal response 
studies and the analysis of the combustion gases. 


17. Key Words (Suggested by Author(s) ) 

Aircraft Seats 
Materials 
Toxicity 
Heat Release 


18. Distribution Statement 

Unlimited 

Subject category 45 


19. Security Oassif. (of this report) 

Unclassified 


20. Security Classif. (of this page) 

• Unclassified 


21. No. of Pages 

195 


22. Pi'ice 


•For sale by the National Technical Information Service, Springfield, Virginia 22161 


